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heres your new 
TAG HEPPENSTALL MOISTURE METER 





- AND AT AAG@1V072G OF NEARLYSTO0.00 


For almost two years, TAG Engineers have been working to meet every speci- 
fication suggested by the lumber industry in their effort to design an ideal 
instrument that will be low in cost, light in weight, easy to operate and, above 
all, stand up under actual working conditions. 


TAG now presents in the new Model W a moisture meter that can, for the 
first time, be sold for almost $100.00 less than previous models. Yet, the 
Model W TAG-HEPPENSTALL MOISTURE METER retains all the advantages 
of the older instruments. It's simpler to operate, has longer battery life, 
more rugged in construction, smaller in size, lighter in weight and shuts off 
automatically when the instrument door is closed. 


Write today for full information and Bulletin No. | 160-I. 


C. J. TAGLIABUE MFG. CO. 





Park & Nostrand Ave’s., Brooklyn, N. Y. 
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ear Subscriber: 

You certainly will want to receive a copy of the Instruments Index. so 
nake sure that you are a subscriber in good standing. (Look on the envelope 
which you receive this copy: if the stenciled date is before September 1937 
your subscription has expired and you should therefore send us your check fo 
$2.00. ) 

Many of your friends and acquaintances need this Index, and as it will be 
listributed only to subscribers, I would suggest that you mention this new ser-— 
vice to them immediately.* 

Although the January issue with its reference supplement will be worth 
many times the subscription price, I am going to make my subscription offer 
more attractive. For every five new subscribers you send us, we will s 
a copy of one of the books listed on page A6 of the May issue. (If you send 
new subscriptions, you can choose two books, fifteen subscriptions, three books 
etc." 


JG atrihint 


The January issue including the Instruments Index is distributed only 
subscribers. It will not be sold separately. So be sure to send us immediately 
your renewal subscription as well as the subscriptions of all your friends ar 
acquaintances. We will only order enough copies of the Index to take care 
the subscriptions received. y 


**This offer holds only until our supply of these books is exhausted. 
*On two or more new or renewal subscriptions sent to he one ord 


rates are as follows: 


1 separate one-year subscription $2.00 4 separate one-yea bscriptions $4 
< separate one-year subscriptions $2.40 5 separate one-yea bscripti $ 
5 separate one-year subscriptions $3.30 For addition: scripti > 1 





The Instruments Publishing Company, 
1117 Wolfendale St., Pittsburgh, Pa. 


Attached hereto please find.... in payment for the following 


| A ee Address 
I ig 5 aig wd se eae aa - Address 


(Put additional names on a separate slip 
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\ stopped showing profits there is to be tou 

one unsung hero: the chap who saves money by “putt 
gadgets on old processing 
new types we thought wed have to buy id who make 
monev bv increasing the productivityv of existing p 
Ing equipment 





c PHAGES See \s a rule, this man achieves his results by applying tl 
Reerre fundamental doctrines ot [nstrumentatio be lin 

the variables bv reducing them to measurable m 

931 and served on the Techni tudes; (2) What 


measured: ) | Vou Can Mcasule t \ Ll 4 n cont 


Ver {$4 aye COontrotLicCd should | sf ) 


PGM Lash. PLe , ; + lt Vou can cont | Dy | 1 vou si | ( if | 
generat Gas Eng matically 
s family! It is in the practical application of these the 
each man gets his chance to display his talent not t 
t Wi Lads cle t ) . . 
his yvenius ror scientine Management, Ahaneiai n 


ment and dispk 
new insight into this problem in the course of his | 


) sina trip through the Rocky Mount Stat 
. ‘5 attieles dlacusnes. the. fi plants are tew and tar between; and has b 
evel indicators and new respect tor Instrumenticians (whose oth tit] 
r CO an ee from ‘instrument mechanic. to “Vice-P 
Charge of Op tions 
Only, thev're not called Instrument Int 
- ' ue lishments, the unsu \ 
> : tw thers th \ ’ t t 
e ‘ I easter | * ¢ Coast Instrument 
Is. A equent call ipon DV Cl 
= - meetings of lov brancl 
need only p ip tl pl t 
go. B he ishus 1 1 r| 
focky Mount | 
Cecnult | | | 
iI 
chas struments, tes 
THE FRONT COVER lers, meters and ssories. Bu 
\ 1) tt 
a | 
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READERS AT WORK 





No. 
No. 


27—Erich Fetz, 
28—Edwin W. 


t 
Barmore, Physicist 


Research Metallurgis 


c 


Wilbur B. Driver Co., Newark, N. J. 


By M. 


Nall the world, there probably is 
ASTM life test 


resistance wire than 


no more claborate 
board for 
he 64 position board of which a cor 
ner is Shown here. That's what your 
ithough Dr. Fetz 


responsible for this and 


reporter thinks, 
chiefly 
ther modern set-ups—- would only 
There are few test boards 
if this type in the U.S. A.” Never 
theless, Fetz and his assistant Bar 
nore are so proud of this board that 


they readily followed the suggestion 


that thev be introduced to you in 
front of it--not “posed” but really 
it work Which was natural, for 


resistor materials are the bulk of the 


company s business and life testing 


consequently the backbone of Fetz’s 


research 


1903, Fetz 


Diplom In 


Born in Germany in 
received the degret ot 
genieur “with distinetion” in 1927. 
As an International Exchange Stu 
dent hie 


Carnegie 


did post-graduate work at 


Pech in ’28 and °29; and 
began at that time to abstract for 


| } 


eign technical journals for Jnstru 


ments, of which he was a Charter 
Subscriber. Before Septembe r 1935, 
when he assumed his present. posi 
tion, he did research work in sev 
era metallurgical plants, 


them the Crucible Steel Co 


mong 
° whe re lie 
developed a dynamic hardness tester 
for hi 


] 
Steels. 


rh temperature duty 
Sine 104 he has been devoting 
much of his spare time to X rav re 
it Columbia University and 
as attained such refinements of pre 
cision that his results will probably 
stand for many decades to come 
Having been broug 


North Sea, Fetz was 


ht up on thre 
} 


shores of the 


ipelled by the old Hanseatic spirit 


to make his first trip to the U.S 
when he was twenty-one. It was then 
1924 that he decided that he would 
settle hie re ifter finishing his ACH 
demic courses in) Germany. When 
isked ibout his hobbies, he 


replied, 
} ! "1 
First, metallurgical research. This 


He is fond of water 


IS no poke 


sports, spends much = time ”? the 
water in his boat or in the water. 

i ] 
swimming. As a college athlete t 


won IS6 prizes, one intercollegiate 


championship and two national cham 
pionships in swimming 


+ 


In contrast to the much-traveled 
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BEHAR 


Ketz, Barmore has lived mostly in 
the vicinity of Newark. 
Kearny in 1907, he attended Bloom 
field High School, Newark ‘Tech, and 
Drexel. Then five vears with Gen 
eral Electric at Bloomfield and Phil 


idelphia, two with Western Electric 


Born in 


it Kearny, and since 1935 in his 
present connection. He has a wife 
ind two children, and = his” great 
hobby is “tinkering in the cellar” in 


his well-equipped chemical labora 


tory or at his various pieces of elec 
trical equipment, 

The production of Ni-Cr and Ni 
Fe-Cr 


ind an art, extremely close control is 


allovs being both a science 


materials 


Ajax high-fre 


exercised in melting these 
in the company's 


quency induction furnaces. Fetz is 


convinced that any research metal 


lurgist must thoroughly know the 
limitations of existing testing meth 
ods; he believes that there is a ten 
dency in many colleges to neglect 
Materials Testing in their metallurgi 
eal courses; and he keeps up with 
latest developments not only by con 
tributing to the advance of the art 
but by making abstracts of technical 
irticles—at the rate of hundreds a 
vear—from periodicals in eight for 
eign languages. Fetz and Barmor« 
Aare introduced hie re as fairly typical 
of the company’s technical personnel 
rt the 
Department, for that 


} 


regular 


member Engineering 


Every 
matter, is oa 


reader of Instruments. 





Among the results are moder 
mentation methods as well as 
ment. The list on this page 
convey an idea of the equip: 
would probably take a week 
to appreciate all the ingenious 
ods 
WILBUR B. DRIVER CO 
INSTRUMENTATION 
1. ELECTRICAL TESTS 
Instruments For Measuring Electrical R 
L&N Portable Wheatstone Bridges 
L&N Portable Kelvin Bridges 
L&N Kelvin Standard Bridge 
Instruments for Temperature Coefficies 
L&N Variable-ratio Wheatstone Bridges 
Instruments For Measuring Thermal } 
L&N Portable Potent onete 
Thwing Treasure Chest 
Queen Standard Potent ometer 
Equipment for Life-testing Resistan i 
A.S.T.M. Standard Life Test Positions 
Bench Board for Testing Complete A 
ances, 15,000 Watt Capacity 
Equipment For Testing Dielectric § 
Insulation. 
High-tension Breakdown Tester 
Low-voltage Testers 
Instruments For Indicating, Recordi 
Controlling Temperature 
Brown 6-point Recording Pyrometer 
Brown 2-point Recording Pyrometer ¢ 
trollers 
Brown Indicating Pyrometer Controllers 
Bristol Indicating Pyrometer Cont-ollers 
Wilson-Maeulen Indicating Pyrometers 
Foxboro Pyrometer Controllers 
Thwing Pyrometer Controllers 
L&N Indicating Pyrometer 
Thwing 2-point Recording Pyrometer 
Portable Potentiometer 
Optical Pyrometers 
Accessories include: 





Standard cells, Se 
resistances, Galvanometers, 
baths, Stoves, etc 

2. PHYSICAL TESTS 

Tensile Machines 

Rockwell Hardness Testers 

Rockwell Superficial Hardness Tester 

Scleroscope 

Torsion Machine 

3. METALLURGICAL AND 
METALLOGRAPHIC 

Zeiss Photomicroscope 

B&L Microscopes 

Ajax Furnaces 

i. SIZE INSPECTION 

Hand Micrometers 

Box Micrometer 

Zeiss Bench Micrometer 

Torsion Balances 

5. CHEMICAITI 
Laboratory completely equipped to « 
cleaning operations and maintain other ¢ 
cal operations throughout the plant. An 
raw materials and finished product to ass 
quality and uniformity. 


Furnaces 
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In this department we strive to re- 
. : : ort each month ALL the new devices S ~ststV¢ Li > 
isulation-Resistance p aie uper-sensitive Line 
for measurment, inspection, testing, 3 
Test Set metering and automatic control—in Voltage Switch 
guarded circuit, this new in the form of concise technical descrip- Phe new N anne super-sensitive 
resistance test set = is entirely tions. voltage switch has many application 
rom the effects of leakage cur When writing to manufacturers may be used as limit switch, ifety 
‘The instrument conforms with the directly, please mention this depart- doer or m <omnee ion vith cour in 
Meo“Standard Methods of Test. for 4 > devices, circuit breakers, liquid level cor 
Resistance of Insulating Materials” ment as your source of information. trols, gauge devices, relays, pressure cor 
1)-257-37'T. Switches are designed Or write to Information Section, trols and governors. The switeh isn 
plify operation ind eliminate cal Instruments Publishing Company. in five different types as illustrated 
Ca'ibration of the ea vanometer a These are rotary, light contact, Cl 
ne, plur ver and push types The rot 
switch is particularly adaptable here 
; revolution contacts, linear measurement 
I wheels, star heels, ete ire to be used 
Light contact switch is used for pric 
tions requiring an extremely ivht 
W ymake or break the cireuit. ‘The 
Thay he ctuated by i pressure 
One OUNCE ith i nine-incl lever Lhe 
oscillating tvpe switch makes contact 
one direction but not in the opposite di 
rection. It has many application 
ections is facilitated Iyy the specially “2 ‘aggre sacle ee p I rs ¥ 
ned Ayrton shunt. Simply turning #1 + “jhe i ries ‘cl , li 
mint to the calibrating portion auto “ cmen con ict in ‘ ddi 
: : . : ional 3/10" for overtrave They 
ically connects the circuit for cali 3 | | ' ' 
ion. Results are obtained by merely si eee ‘ sillier 
ding the calibration reading by the 
reading Leeds & Northrup ( om 
Sleuton lvenue, Philadelph a 
. . 
Buried Pipe & Cable 
Detector 
Phe “M-Seope™ consists of a radic 
nsinitter, in cne box, and a radio re 
er, in the other, the output of which 
fed to an indicator in the face of the 
eiver and to a pair of headphones 
lo use the device, the transmitter and 
ceiver are Carried in the suspected di 
ion of the pipe or cable, with the 
eadphones in position \s the pipe IS 
proached the tone in the head set will B il W H 
o crease to a maximum. The maxima oer ater Pp 
er ynal level can also be read on the 





a AAU, ce weal on. the Instrumentation 


ound or street. The “M-Scope™ weighs 


} 


>) : : ‘ : For industrial and power-plant boilet 
» Ibs complete: IS self-contained: : : 





ndard dry ee ictal the Side ca rooms, water purification p nko ol te ae 7 7 — 
ary IS power re fineries, and process industries, a ne | , 
juired Fishe) Research Laboratories equipment provide s automatically Con erating me nisi : Sa : 
Nales u¢ mh Rockefeller Plaza, Vew tinuous vuide to pli of treated water. 2 ivl cor ; SF ah 
Ne Ive. t. continuous record of it and, where ce m edit . > } 
sired, continuous automatic control over nteri (dpe ing levers i P 
the addition of a reagent An electrode ‘ ippec ; 
issembly detects pH of a continuously nsuring correé Se 
flowing s miple of treated water, d buttor \etr plinnts 
maker's standard “Micromax” makes this fe — : 
information available at convenient loca ded e M s I 
{ { ts 


tion distant from sampling point. Where 


] es ’ rapid a 
control is manual, operator sees pl ; 


P Provisions e bee 





it anv time bv glancing at the indica 
ing seale of a recording instrument and nN 
he idjusts reagent input iccordingly. Or ~ Se =) 
he sees what the pH was at a previous switches is ‘ ? 
time by examining the chart recort entering ‘ 
Where control is automatic, operator the U 
turns a control setter to desired pH I ntings are ¢ 
value. Thereafter any deviation in pH of re ents, ! i 
treated water from this ue brings Phi . 
mout in. immediate djustment of. re tacts, the ge . 
iwent input: small deviations resulting S 
in Ss! ill COTrective idiustments: roe ft The S t yg 
deviations in correspondingly larger ad Mi 5 
iustments Leeds & Northrup | 19 venta \ 
Stento fve., Philadelphia, Pa 0 
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The Mark of 
Effective Control 











Process Control for sensitive. stable 
automatic control of temperature, 
pressure, liquid level.flow and other 
factors as applied to industrial 
processes. Responds to changes 
quickly,without overtravel or hunt- 


ing. Ask for Bulletin No. 101. 


Combustion Control that is simple 
but complete for providing econom- 
ical operation 
of boilers of 
200 h. p. and 
larger. Details 
in Bulletin 
No. 102. 


Boiler Meters 


for recording 





combustion 


Recorder-Controller 


conditions and 
guiding boiler operators. Described 


in Bulletin No. 44. 


Multi-Pointer Gages for indicating 
factors such as draft, pressure, tem- 
perature and speed. 
These Gages are avail- 
able with any number 
of pointers and any 
scale combination; in 
either the oil sealed 
bell or diaphragm con- 


struction. 


Flow Meters for indi- 


cating, recording and 





integrating the flow of 
steam, water, sewage, 
air, gas and other fluids. Bulletins 
No. 39 and 300. 


Recorders for pressure, temper- 
ature, drafts. liquid level and other 


factors. 


BAILEY METER 
COMPANY 


1041 Ivanhoe Rd., Cleveland, Ohio 
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Rolling-mill Pyrometer 


“Deve loped for 


providing the rolling-mill man with ade 


the express purpose of 


; 


quate means of wcurately measuring 


emperature of the steel in motion as it 
| 


is passing through the rolling mill,” this 
rie equipment, Known as “Bristol’s Elec 
tronic Instagraph,” consists of a photo 
electric-cell receiving-tube unit, a poten 
tiometer amplifier and a recording in 
strument. It is said to represent a “new 
method” of 
“basically different from any other avail 
ible instrument intended for similar pur 
poses 

Ll) “Thermo-Photronie” Tube. In this 
unit the sensitive element is a Westor 
Photronic self-generating type cell, in 
front of which is located a special filter 
vlass “to prevent infra-red or directly 
radiated heat rays from reaching thr 
sensitive surface of the cell.” Baffles pre 
vent extraneous rays from reaching cell 
\ lens closes outer end of tube and com 
pletes optical system for specified range 
“The Photronic cell is affected by thre 
thermal spectrum only.” 


~) Potentiometer 


Implifier. This unit 
is a d-c. amplifier operating on the po 
tentiometer principle It supplies to the 
recording instrument an amplified cur 
rent directly proportional to the value of 
the ipplied voltage, with no” energy 
drawn from the Photronic cell. Its gal 
vanometer differs from those of conven 
tional design in that it has no contro! 
springs; and as its deflections are op 
tically magnified, balancing action is ef 
] 


fected with an “almost infinitesimal coil 


movement.” Consequent minimization oft 
inertia and use of highly sensitive type 
of element render response ind balane 


{ Standard 


ing “practically instantaneous.” 


radio tubes are used in amplifving svs 
tem and circuit is such that normal tube 


decay cannot: Hnpair accuracy of meas 


urement. While this unit is truly a po 
tentiometer, it employs no standard cell, 
its accuracy depending on standard re 
sistors Except for the mirror gal ' 








nometer, there ire no moving parts, 
motors, cams, bearings, et¢ Cireuit is 
ince pende nt of sudden or gradual changes 
in line voltage up to 20 

3) Recording Instrument This Is 
direct-marking type recording milliam 
meter with scale graduated in tempera 
ture based on response of Photronic cell 

ind optical system) of radiation-recei\ 
ing tube unit. High-speed cobalt magnet 
movement Is designed to give highest 
torque ind speed consistent with proper 
\ relay is built 


into this recorder, which serves to stop 


ad imping characteristics 


the chart drive when indication reaches 
lower limit of temperature scale, thus 
woiding wastage of chart paper between 
significant measu rements Range is 
0-2250°F. Graduations represent 10°F 
ind are %,,¢” wide at 2100°F. and 
wide it 2V50 F 


temperature measurement, 





Other l 


thereof, find manv uses other 


Entire equipme) 


perature measurement of moving 
whe rever rapid recording oft ¢ 
low as 5 ma or volt wes as lor 
required. The B 


Waterl ury, 


may be 


Maximum Deman: 
Tester 


In using the new H-D Max-I-\J 
split-core current transformer ki 
Max-I-Tran is arranged so the co 
slipped over a conduct 
clamped tight shut. The output fr 
current transformer feeds a 
thermal-type meter. The heating 
of the current 
Which carries a black hand 
cross the dial. The red hand f 
with a 80-minute time lag, the vay 
in load on the distribution transf 
The black hand remains in the m 


can be 


actuates i re 


position reached by the red hand 





therefore a maximum-demand indic 
Being thermally operated the meter 


not responsive to instantaneous 0 
load fluctuations but instead inter) 
the heating effect of the load. Th: 
ice as hung over a_etransformer 
ductor it weighs 13 Ibs. and 
no additional support) and is left 


7 


t period usual One 


the desired tes 
two davs. The reading of the maxi 
demand is taken, the black hand. r 
to zéro and the meter is ready fon 
other test or to be used elsewhere | 
Max-I-Meter comes in four current 

il] weatherproof and self-contained 


( 


each, different meter ratios can. be 


tained by making a simple tap « 

The Max-I-Meter is accurate to > 3 
H D Electric Co.. 100 W.M 

(‘hicraae / 


Frequency Modulator 


*\Iodel OA-5” 
queney modulator, with visual alignme 


universal electroni 


electronically operates with any 

tor or in size oscillograph fo simp 
i.f.c. alignment and to provide a met 
of locating intermittent trouble It 
plies synchronized horizontal sweep 
ior for oscillographs, has” ealibr 
sweep continuously variable from 
40 ke. and calibrated phasing cont 
vives direct-reading selectivity meas! 
ments. Output is continuously vari 
from 1 microvolt to over 1 volt. Ins 
ment has complete self-contained po 
supply here are no rotating and vibr 
ing parts The Hickok Llectrica 


Cleveland, Ohio 


} 


sfrument Ce 














le to continuous weigh-feed 
batching, new 
the only gravi 
feeder combining the following 
tures: (1) all-electric vibrating 
») synehronous weigh-belt on a 


portioning “nd 


+ 


is said to be 


im sO pivoted is to receive ma 

‘ + its more sensitive end, (3) auto 
electric control including a 

cnown as the “Electric Brain” 
outline of human head = in 
weighing «are 


qd by 
ion. Feeding and 
\ separated ind rate of feed to 
vh-belt is independent of volume 
erial handled. This rate of feed 





verned by weight through “Electric 
iin” which unbalance and 
es instant correction by speeding up 
slowing down the vibrating feeder. 
Weigh-belt or beam is fed at its “live” 
in order to give it utmost sensitiv 


detects 


ind common sources of inaccuracy 


is e said to be non-existent by reason of 
"is the beam’s being required to do no work 

7 ; : 

i except to weigh: movements resulting 


unbalance are made without mak 
inv contacts and with no friction 
knife-edge ful 
weight-rate 


her than that of single 
Feeding rate on a 
sis is established by setting the coun 


Time-delay Relays 
“Bulletin 862" time 


nite adjustable time intervals 


delay relay has 
begin 
with 35 seconds and including 1.75, 
12.25, 26.25, 42, and 63 minutes. The 
vy uses differential gearing, eliminat 


| e the use of elutches. .\. standard, but 








idget relay is built into the device to 

rovide various load combinations, in 

uding double pole, double throw. 

rd Leonard Electric Co.. Mount Ver 
a 





Constant-weight-rate Feeder 


terpotse on the scale arm right-hand uw 
illustration oft the balance. Weigh-be 
is driven t constant speed by i oSVI 


chronous motor and its speed is initially 
set for maximum weight-rate of 
ticular material and applica 
speed is not changed while this particular 
material is handled, even though feeding 


is reduced (by setting of counterpoise 


to its lowest rate. Gravimetric feed rate 


Is maintained regardless of variations i 


volumetric properties of materia 


dled. Discharge fron 
frame. .\o wiper pre 


welgh belt is 
fixed chute on base 


erial on belt, whic 


vents sticking of ma 





is enclosed In in ihuminum housing il 
tegral with beam. ‘To 


sure error where strong and variable air 


ivoid) wind-pres 


currents prevail, entire unit is enclosed 
two sides equipped 
Feed-control 


in steel box with 
with sliding glass panels 
panel, electrically commanded by “Brain” 
unit, may be located at iny convenient 
pl ice distance Flasher 
lights on front of this control box give 


regardless ot 


visual indications of opel itions. “Way 
trol” is available in sizes to feed from 
few pounds to “many tons” per hour 


The Je Hire Mf J ('n (Columbus Ohi: 


Rheostat 


Designed for plate circuit 


tone contro 


ind other = similar ipplications, 
metallized type “Power Control” capable 
s the Lh 


Control, incorporates the fe 


of carrying 2 
ype CP 
tures and possesses the characteristics ot 
the “Type ( 


lized tvpe resistance element permanently 


s, know! 


Control.” including meta 


bonded to a moisture-proot Bakelite Nase, 

£r 

f 

fe 

ie 

i 

& 
FS 
¥ 
Vv 





5-finger contact, ete. Rapid heat conduc 
tion from element to cover and. si 


ot 


issembly, obtained by arrangement 
copper heat conducting pl ite, makes pos 
sible conservative 2 watt rating as com 
t 


IRC Tvpe C Controls. Size is the same 
is that of the latter, 
small for a power control of this rating 
Internationa Resista ref Om pany { 
North Broad Street, Philade phia Pa 


smid to be unusually 


pared to the watt rating of standard 


} 








Announcing 

a new complete 

catalog on 
Sensitive 
Temperature 
Controls . . . 





including fully described 
new thermoregulators and ther- 
mostats; mercury sealed in glass 
thermoregulators and thermo- 
stats including new improved 


red top thermoregulator. 


Wiring diagrams of various new 
relay sets are included. Sensi- 
tivity of thermostats and ther- 
moregulators within one-tenth 


of a degree Fahrenheit. 
This eight page bulletin is now 
on the press. 


Send your request for Blue B 


Part Il 


H-B Instrument Co. 


2500 N. Broad St., Phila., Pa. 














Battery Eliminator 


Manv device better suited to the use 


! ct urrent, such as slynaling SVS 
te telephones, impulse clocks, 
re irms. For them batteries and 
vying equipment, or some form of 
er | been necessary The Recti 
| eh, use disc-type copper-oxide re 

















ifving units which are quiet, motiontes 
no is much maintenance «as 
i damp bulb Alternating current is 
imply plu ged into one end ind out 
ames direct current from the other. The 
rectifier units are made in various sizes, 
determined by the output current and 
voltage requirements Rautheo Vtg 
lectrica Lquipment Di Wy 
Sf Waltham Mass 


Voltage Divider 
Components 


Sectional units, and a mounting base 
of the required length to accommodate 
them, make it possible to assemble volt 
ive dividers to meet varied needs. Each 
“Series BYO” (Build-Your-Own) unit 
is a complete molded-seal metal-clad re 
sistor with two terminals of thre required 
ohmage for that section. Bakelite-en 


cased winding construction is used. Units 


slide into and_ fit snugly in the base 
mounting strip which takes the requisite 
number of units. Adjacent terminals are 
connected together to form a single re 
sistance network of all the sections, or 
the sections may be used individually 
since they are normally insulated from 
one unothe r Clarostat Mfa. Co.. Ine 

s V. Sixth St., Brooklyn N. 3 


Penetrometer or 
Hardness Tester 


Nev “Model 1122" Hardness lesting 


(gage was ce veloped for the rubber in 


dustry: after having been originally de 
signed, it was tried out under plant 
conditions, brought back and changed to 
conform with the requirements which ip 
}>« rea necessary when in-sus¢ It con 
forms to ASTM. standards and can be 
dapted to other standards. One of its 
principal features is that irregular sur 
face of sample is first pressed down un 
der Know! weight, ind platen locked 
into position. Penetrometer point is then 


owed to settle into the rubber under 
known cons it weight and the pene 


tion read after a definite time. Lever 


operate automate lly so. that operation 
is simple and fool-proof. Instrument can 
be installed so that intermittent tests can 
be made of a sheet of rubber as it is 
being run off. It is chrome pl ited so that 


it may be easily cleaned of the soap 


stone and talcum powders used in the 
rubber industry Kedera Products 
Corp 44 Kddy St... Providence, R. I. 


Binocular Head 
Magnifier 


Phis magnifier, which will be of value 
to inspectors, tool setters, pattern makers 
ind others who do delicate vork, is worn 
on an adjustable, elastic and flexible head 
band and can be used for long periods 
vithout discomfort It magniiies 2 


times This is unple for tine work, for 


j - 
is a rule i. large field of view (up to 4% 





inches diameter) and a long working dis 
tance (up to 8 inches) are just as im 
portant as magnification The magnifving 
lenses ire mm ide prism itic, ind lie in one 
plane. A deep light screen of black bake 
lite excludes any disturbing stray light 

George Scherr 1 0 AD Latauette Street 


Vew York, N. Y. 


Sketch Pad Set 


Intended for making ins tvpe oft 
sketch to iny scale, this set consists of a 
pad of tracing paper; a cellulose covered 
buff guide plate that slides under the top 
sheet of the pad, and is printed in blue 
ink showing squares, every ’ line 
heavy and every I” line numbered; and 
on the other side an isometric design 
with all three axes divided 1”, 14” and 





so that drawings showing all six 


sides and interior mav be made to any 


scale. Made in pads 200 sheets 5 

S ; LOO) sheets 8',” «11%; 50° sheets 
1] 17 Wade Instrument Co 

Kast Sth Street, Cleveland, Ohi 





ELECTRODYNAMOME} 


Y 
R 
PORTABLES 


A.C. ANDD.C.ALLRANGES, ALL? 


“ 


In acid-proof, moisture-proof, 


proof, molded insulating cases. 


UNIFORM SCALES, Knife-edge 


ers, Anti-parallax mirrors. 





Movements supplied ASTATIC, Shield 
or Un-shielded. ASTATIC portables, il! 

trated above, regularly supplied 

guaranteed accuracy of 1/5 of 1°% on A. 
or 194.. 


PORTABLE WATTMETERS 


Cat. No. {7WS—Universal Type 





FIVE CURRENT RANCES; 


FOUR VOLTAGE RANGES; 
ENTIRELY SELF CONTAINED 


Also portable precision testing equ 
ment; transformers, shunts, multipli¢ 
All backed 


thirty years experience in the manufact 


power analyzers, etc. 


of laboratory grade electrical instrumen 


SEND FOR CATALOGUE 14 


HICKOK 


ELECTRICAL INSTRUMENT COMPAN' 


10514 DUPONT AVE., CLEVELAND, OHI 
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Flow Integrator 


rs mechanical and electric flow 
. for measuring the flow “of a gas 
viscous liquid through a_ closed 
re now equipped with a new elec 
tegrator which totalizes flow once 
15 seconds. A flat disk cam, shown 
figure partially concealed by the 
late of the instrument, is so de 
that, at 15-second intervals, it 
ically computes the square root of 


—~— > 


a= 
WM xa 2 


ES fferential pressure across an orifice 
or Venturi tube primary element 
ipe line. ‘The values obtained are 
ed and indicated on a_ six-digit 
eter register. Integrating mechan 
shown to upper right of cam) con 
essentially of a continucusly run 
felechron motor, operating a coun 
rough a train of gears which are 
ed and disengaged by means of a 
ry switch and magnet. Cam rider, 








SHALLCROSS 


Resistors, Switches 
and Instruments 


c, s 


| SHALLCROSS 
i 
' 


Type 190 
‘wike Wound” I 
RESISTOR / , i 





Our products have established an 
enviable reputation in many of the 
industrial and college laboratories 
in this country and abroad. 


Write for Bulletin 140-H 


| SHALLCROSS MFG. CO. 


COLLINGDALE, PA. 














connected through a link to recorder pen 
irm, Operates mercury switch in one di 


rection while on cam and allows. it 
return to its original position when oft 


cam. In latter position, magnet is ener 
gized so that gears are meshed and in 
tegrator is totalizing. ‘Thus, while ‘Tele 
chron motor runs continuously, it oper 
ites totalizer counter only when gears 
meshed The 


Waterbury, Conn 


through integrator are 


y? } 
foristol Co.,, 


Magnetic Gas Valve 


The new Friez Magnetic Gas Valve is 
suitable for every type of gas burning 
boiler, furnace, or stove, or for indus 
trial uses. It is also suitable for use with 
such equipment as gas fired humidifying 
equipment, ete. This new valve requires 
no attention, and operates with entire 
safety on low voltage (6 V.) without 
hum or noise. The illustration shows a 
standard valve in the closed position. ‘The 
function of the valve can best be visual 
ized as a valve of the diaphragm type 
with the diaphragm cut loose from its 
housing, and made in the form of a small 
floating disc, which dise floats loosely in 
the chamber. In the closed position the 
incoming gas leaks through the clearance 
around the circumference of the dise fill 
ing the upper chamber with gas at line 
pressure. As the gas cannot 
through the bleeder the pressure holds 
the disc firmly on its seat, as there is 
only atmospheric pressure below the dise 
When the control instrument through the 
electromagnet, lifts the bleeder valve, 
the pressure above the disc is imme 
diately released to the down stream side 
The incoming gas then lifts the floating 
dise to the top of the chamber, and as 
long as the bleeder valve is open it is 
held up, (1) by the differential of pres 
sure above and below the disc, (2) by 
the impact pressure from the gas line, 
and (3) the wiping effect of the gas 
flowing around the edges of the floating 
dise. It will be noted that the bleed gas 


escape 





joins the downstream flow in the valve 
itself, it being unnecessary for the bleed 
vas to be fed into the burner, as is the 
case with the usual type of diaphragn 
valve. When the control instrument is 


satisfied and the electrical circuit is 
broken, the relav closes the small bleeder 
valve. The flow momentarily continues 


iround the circumference of the floating 


+ 


disc until the pressure in the chamber 


ibove the dise equ ils line pressure, ind 
the dise is then forced down on its seat 
The closing process occurs In a fractior 


of a second.—Julien P. Fri y se 
lne., Baltimore, Md 





Special Testing Instruments 
for Automotive Laboratories 


New:— 


“Piezo-Ray” Pressure Indicator 


The only accepted method for study- 
ing single cycle pressure transients in 
any internal combustion engine. 


New:— 


Multi - Circuit Timer for ‘Piezo - Ray” 
Pressure Indicator 

The accepted instrument for fixing 
image on screen, for locating dead 
center and for measuring angles. 


New:— 


High Speed Contactor for Edgerton 
Stroboscope 


The only contactor for Edgerton 
Stroboscopes for obtaining funda- 
mental frequencies up to 10,000 per 
minute. 


New:— 


The Type VI Direct Pressure Engine 
Indicator 


A compact form of the well-known 
direct pressure indicator. It is the 
accepted instrument for studying 
pressure conditions, manifolding, 
and valve timing on any internal 
combustion engine. 


New:— 


The Type VI Air Flow Indicator 


A new and more compact form of 
the direct reading air flow indicator. 
It is made in a wide range of capaci- 
ties, has a 36” dial reading scale and 
is an all metal construction. 


Also:— 


Fuel Flow Indicators, Magnetic Cyl- 
inder Wall Gauges, Multiple Engine 
Indicators, Stroboscopes, Vibration 
Indicators and Recorders, Cathode 
Ray Oscillographs, Brake Test Re- 
corders and Speed Recorders. 


Your iInquirte s are solicited. 


COMMERCIAL 
ENGINEERING LABORATORIES 
4612 WOODWARD AVENUE 
DETROIT, MICHIGAN 


Makers and Importers ‘ae ting Instrume 


for ter twenty-fite years 
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. . ° ‘ a bd * 
EASILY CLEANED 
The case stem of the Ames 
Shockless Gauge can be easily 
unscrewed, the lower half ot 
the spindle withdrawn for 
cleaning and the assembly re- 
placed without otherwise dis- 
turbing the gauge. For details 
of other exclusive’ teatures, 
send for the Ames Gauge cat- 
1logue 

a) / / 
a ately Hil e 

AMES )/04:/// GAUGES 
B.¢. AMES COMPANY 


WALTHAM, MASS. 








“MEGGER’ 


INSTRUMENTS 





**Bridge-Meg’’ 
Resistance 
Tester 


MEET A WIDE RANGE OF 
ELECTRICAL RESISTANCE 
MEASURING REQUIREMENTS 


These simple-to-use, direct-read- 
ing, portable instruments, with 
self-contained source of test cur- 
rent, have ranges from a frac- 
tion of an ohm up to 10,000 
megohms. They meet a wide va- 
riety of resistance measuring 
and insulation testing require- 
ments. Catalog 1400-1 describing 
various types will be sent on 
request. 


JAMES G. BIDDLE CO. 


ELECTRICAL | “"S3 INSTRUMENTS 
1201-13 Arce STREET \J~ Purcapenpnta, Pa. 























Variable Transformer 


Described : rit transtormer hic 
e servicer n cal 1S | IS. bend Tar 
(ijl ny l rie oltage to re 
juirenn | Vari-Volt 
ranstorme ne 7 eri idyust 
‘ | ( ) ‘ but MLLeS Nhe 
f&- 
ra 
i“ 
~ - 
| 
7 





various ranges needed for testing radio 


sets: voltages from 0 to 256 volts in two 
volt steps or 0 to 128 volts in single-volt 
steps The Halldors ( Ravens 


d Ave Chicaa / 


14°x17" Measuring 


Engine 


For checking relatively lone spec 


tra 
r 


ts this large comparator 
| 


ind other sub jec 


has been specla ly developed Gene ra 
specifications: 

Travel of longitudinal carriage: 7 

Travel of cross Carriage: 14 

Screw: Lo omim pitch mounted in bal 
bearings; 

Dial: 61, dian re iding directly I 
HCTONS 

Magnification: 20 to 30 diams.: 

Microscope: | ony tube, internal focus 
Ing with ocular adyacent to the adi 
Carriage mounts: ball-bearing: 

Accuracy of wavs: 0.0001 

Instrument Cal ar furnished s 
}) ite measuring device with microscope 
underneat! carriage, or witl il ove? 
head microscope. Microscope uses stand 
rd objectives. Basic machine can be 
used as a conventional single-codrdinate 
comparator; cross slide can be furnished 
ith } screv to conver device into 
two-coordinate comparator ot extreme 
range, or it can also be used as the basis 
of a microdensitometer either visual o1 
recording. Can be furnished with either 
] nvish or metric screws English SCTEWS 
re 20 threads per inch with dials read 
Ing directly to L000] Lutomatic t« 
ures of the microdensitometer designs 
re specially Pruitt tO meet partie 1 
demands Vi lnustrument ¢ ( 

/ Va 














UNIVERSITY OF IOWA INSTALI 


COCHRANE 
FLOW METERS 


In colleges, schools, hospitals and 
public buildings, as well as in indus 
ind municipal plants, accurate control 
measurement of steam, water and 
fluids are a prime economic necessity 

A steadily increasing number of coms 
ind organizations are showing prefer 
for Cochrane Flow Meters for issur 
positive checks against leaks in pipe 
and accurate records of output, int 
consumption and rates of flow. Coch 
Flow Meters are made in two mod 
mechanical and electrical—both  extrer 
sensitive and ruggedly built. The elect 
model gives extremely accurate meas 
ments because it operates on the galy 
meter null principle 


Write for Publications No. 2094 and N 
COCHRANE CORPORATION 


3120 N. 17th Street Philadelphia 








MOISTURE 
TELLER 


Harry W. Dietert Co. 


9330 Roselawn Avenue 
Detroit, Michigan 











\ olt-ohm-milliammeter 


q sped with one of the new Hickok 
7 indicating instruments (4” seale 
this new device is for general 

testing on both a-ec. and d-c. cir 

\ special “low ohms” range tests 

speaker coils, r-f. coils and. i-f. 

Instrument has high - sensitivity 

movement. New rotary switch 





tes jacks. Contact resistance does 


fect readings. Scale ranges are as 
s» A-c. volts, 0-10, 0-50, 0-250, 
ind 09-1000, D-c. volts same. Ohms 


1), 0.5-10,000, 50 ohms to 1 megohm, 
ms to 10 megohms. D-c. Milliam 
0-1, 0-5, 0 fesistor built 


50, 0-500, 





ON 








— 
» read 10 megohms with external bat 
\-« voltmeter usable iS output 
ter using same scale as a-c. volts. Ir 
rument is guaranteed within 2 ic 
ey on all ranges. Adjustment can be 
e for changes in rectifier efficiency 
re iS engraved Bakelite, steel case 
sures 7 1 3 Unit is com 
— ete, self-contained, with rheostat to ad 
instrument to batteries outside 
ur-foot leads The Hickok Electrical 
umenf € 0... Cleveland @) 
. . 
High-voltage Oil 
. 
Capacitors 
\fter lengthy experimentatior 
INerouUs tests, it is said that s istic 
lg itave oll ¢ macitors ino mini 
1 e been developed th the 
thought that operat 
In etlicienc\ n ¢ 
long life could not 
be sacrificed merely 
j to save spac Units 
ire housed in small 
square steel Cans, are 
provided with high 
tension pillar insul 
itor terminals The 
rolled - seam steel 
cans are said to ir 
sure. ye rfect her 
metic sealing Phe 
units are now aval 
e in d-« working volt wes of 600 te 
at MM ind ir capacities or ix g; nad 4 
td feroz Corporat Washi 
a 2 













Citz 


GREENOUGH 


Field Binocular 
M icroscope uth Multiple 


A Wide 


This versatile Binocular Microscope is unsurpassed in its 


system, ease of manipulation and convenience 


Such features these contribute to 


its su pe riorily.: 


as 


I. Automatic Multiple Nosepiece Changer of 
special design which allows full view of 
the object stage. 





2. Quick change-over from one magnification 
to another by one single movement; the 
stage is not obstructed throug nterfer 
ence with the focusing mechanism 

$B. Objectives are made parfoca! so that no 


additiona adjustment is 
changing magnification 


Nosepiece Changer 


onst tion details, excellence of 

4. A new series of eyepieces with high eye 
- 

point is available ne eyepiece of 

pa has an djustable eyeiens 
=. Adaptable to variety of stands for r 

work y3Doratory use, work bench, eft 
Magnif on nge from 3.75 to 216X 


Ww 


ash 


E. LE 


ITZ, INC. 


730 Fifth Avenue, New York, N 


Detr 











FOR SWITCHBOARDS 


as YOU want them come to ROLLER-SMITH 


...any style, any size, any specification 








ments, 


SEND FOR SWITCHBOARD CATALOG J-8 


ILLER-SMITH COMPANY 


Electrical Measuring and Protective Apparatus 





a 


MAIN OF FICE—2132 Woolworth Bidg., New York 


; 


Sale § 


{gencies in Principal 
S f 


Cities in L. 


S 


WORKS—Bethiehem 


anda 


Air and Oil 


ers, Relays, Rotary Switch 


FOR SWITCH- 
BOARD 
EQUIPMENT 


Py, Of outstanding 
gualit ycocometo 
. 

Roller - Smith. 


Instru- 


1 


Pennsylvania 


Canada 


Break- 


cs, 


Transformers, Voltage Regulators 




















pH-METER 
bY HELLIGE 


Y 


FOR ALL TYPES 
OF ELECTRODE SYSTEMS 


This GLASS ELECTRODE pH-meter 
measures hydrogen ion concentrations 
and reads direct from 0 to 14 in pH 
units Sensitivity is 0.02 pH and 
working accuracy 0.05 pH ... Rugged 

Portable Applicable for titra 
tions and as a separate null indicator. 


HELLIGE 


3718 NORTHERN BLVD., LONG ISLANDCITY, N.Y 

















KEEP YOUR EYE ON 
2 & 


PALMER 


; “RED - READING - MERCURY” 
| 


_ THERMOMETERS 


for: 





As. 


; Easy reading, w de RED column 


Reliable & dependable 
g Guaranteed accuracy 

Sturdy built 
; Finest workmanship & finish. 

* 

The RED co'umn is beyond com- 

parison to any thermometer 
yj offered on the market today! 





1 trial Order will convince you 
Do NOT Delay. 


THE PALMER COMPANY 


MANUFACTURERS 
Industrial, Laboratory & all types 
Ther» meters 


2626 Clay St., Cincinnati, St. Bernard, Ohio 
Branch Factory: 93 Church Street, Toronto 











Twin Control for 
Warm Air Furnaces 


Streamlir ing of automatic heating and 
ur conditioning units is said to have in 
fluenced development ot new “Type 
M-so”) Combination Fan and Pemper i 
ture Limit Control for warm air fur 
naices ig | Enclosed in one case, it 
has double adjustments for both fan and 
mit switch settings These idjustment 


permit individual setting of both “high” 


ind “low” ope rating points Range can 
! I - 

hye idjusted over entire seals Ditfer 

ential can be set for close operation or 





Pee eee 


idened to meet any field) requirements 
A dh thermometer indicates from 50 to 
B00" | Ne combination embodies the 
elements of the “M-51° warm ir fur 
nace control to open the electric circuit 
iutomatically nd thus acts as a safety 
mut control to prevent overheating It 
ilso Incorporates features of the *‘M-5 

t trol which prevent blowing of 
cold air into room if furnace is not hot 
enough. On average Inst illation, control 
is set to operate fan when furnace is 150 
or higher ind stop) fan vhen tempera 
ure is 120° or less. This setting ean be 
ried Safety ind’ ease-of-adjustment 
features in the M-80O Twin Unit inelude 


the following: Within CASE, 1 non-con 
ducting shield prevents any contacts witl 
rt” wire hen adjustments are made 





Fig. 2 
\ djustable flange facilitates insta'la 
tion on furnace hood, being idjustable 
for anv angle between 30 ind 90 For 
lat surfaces a 90° permanent flange is 


furnished. Merecoid sea'ed mercury switeh 
operating medium. Inert vases 
e said to stife the are instantly so that 
ere can be no arcing, oxidation or cor 


rosion Vercoid Corporat Be 








TEST MAGNET: 
PROPERTIES 
OF YOUR STEELS 








RAWSON FLUAMETER 


| 

SIMPLEST AND MOST EFFICIENT 
LD wattmeters | 
Also ult | 

F “A. & DA 


Photo Electric Cclls—*‘Electrocell’ 


er 


RAWSON Electrical Instrument Co. | 
CAMBRIDGE, MASS. | 


15 E. 26th St., New York 
1313 W. Randotph St., Chicago | 


s \ B Oo j 














Coil Tester 





This instrument will detect the presen 
of one or more shorted turns in a « 
regardless of the total number of turt 


or size of wire in the coil. Test is p« 
formed at 60 cycles using inducti 
method which requires no electrical cor 
tact. Used by leading makers and use 


of coils. 
isk for Bulletin No. 109 


RUBICON COMPANY 


Electrical Instrument Makers 


29 North Sixth St. Philadelphia, P: 
Other Products: Reristance Boxes, Wheatst 
& Kelvin Bridges, Potentiometers, Galvanor 
eters, Electrometers, Colorimeters, Standar 
of Resistance, Inductance and Capacitance, Sf 


cialized Measuring and Control Apparat 
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exclusively as a fuel. In 


practically all its applica 


4 


Recording 
Instruments 


Philadelphia 


AS is nowadays used almost G a ~ M a n u a first completely 
Wiis. canbi 
. from domestic cooking to the acture ory in pract 


sensitive heat-treating proc vy of glass req 
es, the maintenance of uniform the radiant 
sditiona-is-of weeatest hapor- Gy WALTOM PORSTALL, J 9 oniy uvon 
ce. An important factor in the Engineering Assistant, The Philadelphia ' we nO 
ntrol of processing conditions is Gas Works Company, Philadelphia, Pa. - a cian 
formity of the fuel itself. UTS lw 


Gaseous fuel has great potential advantages over other 
Is by reason of the ease with which combustion can b 
mtrolled. The qualifications of gas, which are impor 
nt factors in the preservation of uniform combustion 
mnditions and must therefore be kept uniform for bes! 
rvice, are: (1) Calorifie value, (2) Burning character 
ics, (3) Density, and (4) Pressure at which it is sup 
ed to the burners. 


Che part which recording and telemetering instru 


ents play in the production and distribution of a gas 
practically uniform quality in the above respects is 
counted in this article. The practice in one large manu 


cturing plant is described as ivpical, 
TEMPERATURE MEASUREMENT 


In the « arly day Ss of water gas manufacture, gas 
ikers were forced to re gulate the tempe rature of the 
by intelligent guesswork. In conse quence, the oil was 


quently over- or under-cracked, resulting in the pro 


tuction of gas and tar of such an uncertain and variabl 


+ 


ure that the final cost of maintaining a given stand 

‘d of quality was higher than it would have been wit! 
oper temperature control. 

In an effort to assist the operators in estimating heats 
eve, the United Gas Improvement Co. developed in 

102 the so-called “blue glass pyrometer.”’ This adapta 
m of the extinction type of optical pyrometer was 


mply a series of glasses of graded densities which th: 


perator could interpose successively between his ey 


nd the heated surface. The glass by which vision was 


Even with the same observer. since the 


not de S oned TO eX | ide o}yt Tro! 


altered by differing conditions of gene 


which caused varving degrees of d 


About 1905, experiments wer ynd 
etal thermocoup! ind a d Arsor g 
hough the possibilities t $ 
explored, the d CA I g 
ts ‘ 11) thie ener ry? © 
nen \ base-metal t 
nmeter gradua 1 in deg s | 
development. It proved reas 
I) I ndan nt s rt ng \ 
cating instrumen her Vas Ss I 
nining whet ! its w SCeT 
or stationary. 1 ng 

) d as it eca g 
were mucl itfected ty inges 

xternal cir t d uF 

faultv joints. W { 

proy en ) | 
ssential dith S 

with t ns { ‘ 
1 recording un ated 

KnOWS t t 1 

) ( ic} s nil S S 
yperating ditions it g Fig 
roe iS T | ‘ 4 
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, , 
In add mito turnishing immediate control informat 
yrder chart serves as a record of set operation, sing 


on oft controls is re flected mn 


Very manipul i change 


ind hence is represented on the temperature 
] 


[hie manutacture otf water @as 18 a Cvclie il Ope ration, 


absorbs heat from 


© gas making period or “run 
necess iting i combustion or blow pe riod to rest 
These alternations in te mperature ar clearly seen in I 


bt and 35. 


median te mper iture 


Control of the set is based 
[he 


: 
ily much gre 


upon an opt 
between maximut 
that 


ure is all tha 


variation 


ninimum ms re ater than indicated | 


order, for since the median tempera 


sired, the the rmocouple is well protected from direct he 


in a piece of iron pipe of triple thickness proj 


nto the supe rheater. The pipe lasts about 90 days 
burning out, an occurrence shown in the temperature 
re produced in Fig. 2. When the set was started after « 
ng 1). the wide swinging (B to ( of the record 


ndicated a sensitivity not desirable. Investigation dis 
that the old protecting tube had burned out; a new on 
installed (D ind the variation was reduced to normal ( / 

Fig. 3 shows the normal starting operation of a wate 


hut-down for clinkering. This set was started 
rapidly to the desired te Inperat 


COMING up 
f 1350 KF. At about 9:45 acm. the 


generator lid was OP 
lost heat. whiel 
resumed (C). 1 


to fueling every half-hou 


During the operation the set 
when gas making 
due 


ipproximately 10:20, 10:50, 11:20, et 


juickly regained Was 


reductions in temperature 
learly seen at 
2:30 the temperature was beginning to build up rapidly 
ie assistant foreman reduced the blow period and. the 
S¢ ttle dl down nice ly to the 1350 
hold About 2:30 p.m. an 


] 
carburetting o 


average he Was 


increase in. the mou 


1 caused the temp rature to slope downw 


this tendeney was quite pronounced, thie 


per od was increased, and the heats began to climb. 


shows an example of poor set operation. Phe ti 


was downward but the gasmaker,. instead of ime 


ng the percentage of blow, brought the set back up to 
ifter each coaling by one abnormally long blow. This pract 


is known as “pinning” because it is accomplished bv hold 


mut the driving pin of the automatic cyclical machinery* w 


t is in the blow position. In contrast, observe the rather 
narkable operation pictured in Fig. 5, showing eight | 
during which, by constant watehfulness and skillful adj 
ment, the median temperature was held close to 12 
- : 


ill the varving conditions of the shift. 


CALORIMETRY 


Perhaps the most vital and interesting application of 


cording instruments in operating control of a gas plant 1S 
ise of recording calorimeters. The agreement between the ¢ 


ot Philadelphia ind the Philadelphia Gas Works Com] 


ills for 


daily iverage total heating \ ilue of not less than 530 anc 

nore than 560 British thermal units per cubie foot of gas 
] 

rie sured at temper wre ft 6 degrees | ihrenheit ind a pre 


if mere 


} 
possil course, to al 


It would be le. of 


varv above and below 530 B.t.u. /ft.2 in such a manner 
he dailv average equaled or was greater than 530 It wo 
not bye good SeTVice. 

Commercial gas made at the Point Breeze plant Is a 
ture of four components: carburetted water gas. h 
finery oil gas. (c) coal gas, and (d) coke oven gas. The 


iccordance with the physical properties 


that the 


ust hye mixed in 


such a way product is relatively uniform 











rf the W 
ossible t 
i. ~ ‘| hie 
ven gas. 


The rate 


} 
+ Fy 


int becau 


density 


fic power and density. Her 


he beautiful flexi 


ater gas process may be appreciated, for 


= 


o vary its heating value from 250 


to TOO 


Point Breeze plant buys its oil gas ind 


and is bound to take a fixed quar 


it which coal gas is made is pra 


ititv of 


CULCALIN 


se the process is a slow roasting of coal. 


ind calorific power vary somewh 


to hour. be ing noticeably attected by drawi 


ng ol tl 


factor in 


t\ In quant 


knowledg 
s and the 
if each vi 
piped to 
rders and 


ioused. | 


it the le 


neters 
en 
ii ¢ Lil 
neters 


raph, | 


e plant vi 


Btu./ ft. 


This leaves water gas 


ie retorts 
the mixture capable of compl 
It ind quality. Its control must b 

ta 


" 
© OF thre state OF each of! t hie Otic 


trend of the mixture. To this en 


it fron 

ny and 
is 

te flex 


t based 


is and of the mixture in its various stages 


a small test building where the 


calorimeters (among other instr 
gv, 6 is a view inside this building. 
ft is the work-stand for Hinman 
indicating instruments only. In tl 


ink units of eight Cutler-Hammer 


of which only four can be seen 


ig. 7. The recording units (Fig. 8 


ilve room, where their re ading’s ir 


v for the control of plant operat 


] 
e Company strives to maintain a daily ave 


, ) ss) 
with no readings less than 530. 


lments 
Prom 


] 
J InKer 


1 Dust 


In) iit 
stand 

t iViaill 

on 

rege I 


1] 
n this narrow margin under all operating condi 
ns. the production of water gas must be at all t ‘ 
, 11 : : 
guided as to effect the following: the water gas 
i\ suc i heating value that when it 1s mixed wit 
' ' ; 1 se 
O ras that varies between 1700 and 1800, (« CO 
s that varies from 450 to 500. and (d) oven gas t 
s between 525 and 540, the product Will conta 
S 4 B I | h it Tt S IS pOssIDle s qd 
I 
reat nftormation supp! ed OY the Thon is iii) r 
ined with skillful plant operation that comes 
ny vears of experience 
Ulhe Thomas calorimeter the ras. combustior i 
i yaar ne il? ire supp ed ] ) i il 
ins ot wet n ers geared together and | n 
CUri¢ > ! By I ison of ettic ent hea t ‘ I 
, 
temperat se Of the ieat-absorbing a ; 
nal » f toca heating value rT it vas | ‘ 
. : ; ; ‘ 
ier ni i ~ 7) a i) siy 1} sured oy 1 ns T 
j vit + ri eters rt fie nicke resis t 
’ 
| irted n ] eds & Northr » potentlo 
: 
er « I ited n B tt Jess "Od 1 . 
: é : 
ho is LOT I Cali re sea 0) cas 
; a 
YF VA ras W Pan ACC rac \ Well W I ) 
ent provided t ( rimeter Is given I ssa 
t 
r ind heating val ot ! ras 
s not varv rapidly hat this 
Servatliv mpinio records of ft 
ide phia Gas Works ¢ ) panv amp 
I 
prov Ire re than fn vears 
rating exp I appears at th 
I 
MT is i i] Tr T le Y Tt ~ ir 
yrds to » Bit ym Aas rf 530 
il ghths o 
1) T Ty) 
C)rik 1 10 is ior 
tore r 1) y i VAS nad 
hie g ’ ked ins oO 
Hin n-Junker t 5 
r t 5 brated N ation 


Crit WOrkKs, 


SVste } Hlere 














hig. 9 is a reproduction Ot some 
{f the Thomas calorimeter charts for 
Septembc r 1, 1936. The day was 


chosen it random and the charts ile typical The two 


Chart sections it the left show i continuous record 
of the heating value of oil gas and coal gas. When these 
two gases are mixed with the controlling water gas the 
result is a heating value shown by the third record from 
we left. The he ating’ value of the oven vas 1S given in 


the fourth record. When this gas is mixed with the 


other three the mingled gas 


f pass to storage At the 
inlet to the holders a sample 
is taken and produces thre 
fifth record, labeled “Inlet. 


Further mixing with previ 
ously manufactured Vas in 


the storage holders smooths 
out the variation to produce 
the sixth record, marked 


“Test, which is the gas as 


it passes through the mains, 
this chart being made at the 
City testing station. Tabl 
II] gives the figures for 


} 


heating value « mtrol for the 


vear 1935. 


GRAVITOMETRY 


Years ago, prior to the use 
of the Bunsen burner, littl 
or no attention was paid to 
density of gas as a property 


important to the consumer. 
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of flashback. As the gas beco 

lighter the rate of flow and heat 

put increase. Less air is drawn in 

that the air-gas ratio decreases, the flame becomes s 
er and approaches the point of incomplete combust 
In controlling the specific gravity of commercial 

within certain permissible limits, advantage is ag 
taken of the flexibility of the water gas process. W 

in the range of water gas heating values required 
normal operation of the Point Breeze plant, it is px 

sible to vary the specit 
gravity of water gas betw 


0.66 and 0.72 with litt 
THES change in heating val 
Ht ek Thus the density of this n 
Ukny [Mt ture of four gases, comm« 
i cal gas, can be controlled 
regulation of the water 
biti gravity. 
i In the maintenance 
uniform density, Ranar 
SwBG Wh: recorders play the same pa 
Aig as do the Thomas calor 
Ha) meters In maintenance 
oon oe ne ‘ 
uniform heating value 
an agt Ranarex recorder on. ea 
shut a gas and on the mixture 
its various stages is | 
Thi rT source of test informat 
aman ine needed for accurate conti 
Bue te by the water gas general 
house foreman. This insti 
b> -% +89 . 
i ment, by balancing the den 





sity effects of test gas ar 


f MIXTURE OVEN INLEY TEST an © 
Even though candle-powe cen REPRERENT HALS-HOUR UTrmeUALA of air under atmospher 
varied with gas input, and ; conditions as they exist 
, Fig. 9 ° 


hence density, in the days of 
Clit candle power standard 
ind the flat luminous flame burner. the effect of de nsity 
‘Today, 


however, gas is used almost entirely for its heating ef 


was negligible compared to that. of pressure, 


fect Pressures ind hie iting \ ilue ire specified care fully 


by regulatory bodies and are closely controlled. Varia 
ion in density manifests itself at the burner in two 
wavs—changes in heat input and changes in the charae 


ter of the flame of which the second is the more im 
portant. At any given pressure, as the gas becomes 


heavier the rate of flow becomes less. deere asing heat 


input slightly. t the same time more air is entrained 
in the mixer so that the air-gas ratio increases and the 


flame becomes harder and ipproaches the possibility 


INSTRUMENTS 
Vol. le 


the moment, obviates 

need of correcting for | 
rometer and dew point, since gas and air are about sin 
larly affected by changes in barometric pressure and | 
midity. In the Ranarex recorder (see Instruments, N 
vember 1931, page 623), two cylindrical chambers at 
provided, one for gas and one for air, each with a moto. 
driven rotary impeller at one end and a set of stationar 
vanes at the other. The impellers turn with equal spe 
but in opposite directions. As the test gas passes throug 
its impeller, it is given a whirling motion clockwise. th 
imparting a clockwise torque to the vanes at the oth: 
end of the gas chamber. Similarly, air is whirled and in 
parts a counter-clockwise torque to the air chamber vane 


These torques differ by a value proportional to the differ 

















7 
4 Average 





big. 10. Indicator-recorder for dens- 
of commercial gas. 


Fig. 11. 24-hour 
chart showing the 
maintenance of gas density. 


nce in the gas and air densities. The vanes are intercon 
nected and the differential torque is transferred to a 
pointer which indicates specific gravity, air being taken 
is unity. The pointer extends into a pen-arm which 
‘aces a continuous record on a cireular chart. The 
Ranarex recorder in use at the City test station is shown 
n Fig. 10. Fig. 11 shows its chart for September 1, 
1936. Though the gravity of commercial gas is kept nice 
ly constant from hour to hour, it does vary between a 
igh of 0.68 in winter and a low of 0.53 in summer. 
his is due to the fact that the proportion of water gas 
o the mixture is far greater in winter with the larger 
send-out and water gas can be made most economically 
with a gravity about 0.70. 


— 


cle cked 
by operation on air for a brief period. In addition, a 


Once each day the Ranarex recorders are 


letermination of the specific gravity of the test gases 
is made daily with the Schilling effusion apparatus, in 
the use of which equal quantities of test gas and of air 
scape through a fixed orifice under similar conditions 
f temperature and pressure, and the respective time 
ntervals are taken with a stopwatch. Specific gravity 
of test gas referred to air is approximately equal to the 
direct ratio of the squares of these effusion intervals. 
\ny large discrepancy between the Schilling value and 


the Ranarex value would be a matter for investigation. 
NITRIC OXIDE DETERMINATION 


Knowledge of the quantity of nitric oxide contained 
in commercial gas is helpful in reducing gum formation 
in the controls of the modern gas appliance. Continu 
ous analysis of gas for nitric oxide is accomplished by 
the recorder described in detail in an article by W. E. 
Stackhouse in Instruments for June, 1936. The principle 
involved is the comparison of color imparted to Griess 
reagent by a measured volume of gas with that pro 
duced by a known volume of standard nitrite solution 


A photograph of the apparatus is shown in Fig. 12. 


o> Check 








36 
$32 996 













Fig. 12. Automatic analysis appara 
; PI 


tus for continuously recording the 
nitric oxide content of commercial 


gas. 


PRESSURE TELEMETERING 


Since pres .ure it inv given point im a distributio 
system Varies with load and must be re oul ited yy ilter 
ing conditions at the source, evident that it is. the 
distant pressure that should be the control information 


Pelemet ric 


Gage . ce signed to supply this information, is an In} ils 


for plant and holder stations. The Kennedy 


counting typ of electrical telemetering svst n see Tn 


struments, January 1936, pages 11-15 Its transmitter 


consists of a liquid seal pressure gage, in which a floa 


is used to measure the height of the 


itospheric 
Change in position of the float causes a spring-driven 


+ 


electric tele graph to send out t 


impulses corresponding 2) 
An indicat 


ing needle at thre recelving end Is moved to its propel 


the new level and hence to the new pressure 


t 


position by thes impulses. If it is desirable, more than 
One indicator may be Is¢ d if wide ly d stant ~ ynts tron 
the same transmitter. 


The Point Breeze 


of the City load through high-pressure transmission 


plant supplies much of its share 
mains. It 1s also, however, i low pressure distribut on 
point for a large area surrounding the plant 
tion governor outlet) pressure were kept constant, the 


outlving sections of this area would) suffer 


pressure with pe tk loads. So the governor outlet pres 
sure Is re gulated according to thre pressure existing 
a selected pornt more than two miles from the work 
where it is desired to maintain 4.6” of water. ‘To mair 
tain it during the night 5 2” is all that is needed at 
governor but during the peak load the governor 
be weighted for 8.0”. Within this range, weight ! 
added or removed as the telemetric gage shows a ir 
ition trom t.6”° at the distant point 

This irticle has ne ssarils Deen nited t t 
important applications of recording and telemetering 
instruments to the process of gas manutacture. Need 
less to say, many other tests ind observations are being 


made continually 











Early Scratch Hardness Methods 


By S. R. WILLIAMS 


Professor of Physic Ss, Amherst College 


\\ \] t rf lardness has proved to be ol 
‘ ] +] ] ‘. 

) rakOo@is nas fl i Value In measuring 

Wess | different Varieties of glass. This was 

v mit b Auerbach in investigating the rela 


tion we hardmne ind other elastic properties. He 
id that e softest glasses would scratch the hardest 

pole Che investigation was carried out on a group of 

t different grades of Jena glass whose hardness ranged 
itios as high as 1:2. It developed from Auerbach’s 

‘ k that Mohs’ seale of hardness must be abandoned as 
re of the relative hardness of the glasses and go 


procedure in which attention was paid to the 


vree of seratehing. This was rendered difheult bv the 
f t t nae thre MICcroscopr the character of the 
was quite different from the various samples 





hig. 42. The curved arrows show by their width differences in 


hardness as the diamond point is moved over the surface of a 


ilespar crystal, either against or with slip planes. 
Sole scl ches Lippe ired to have leaves attached to 
{ others xpanded and contracted like 1 model of 
scle structure and still others were to be differentiated 
vy ti sverse and longitudinal characteristics. 


When Auerbach came 


mn tT which sc 


to « omMpare tWo kinds of g' isses, 


, , 
ratched the othe cr. a became neces 


microscopically which one of the two 


‘ it s was the most pronounced. In this fashion he 
vas able to classitv the various grades of glass accord 
PF 

ny tot r seratch hardness. On comparing the scratch 
iness with the indentation hardness, Auerbach found 

g on for most of the samples, but not for 

| ; +} } ] li 
sera nethod gave such misleading results 


I 


\ i 1 ired 


insuited for scientific investi 


d not bye out oft place to empha 


’ +} ; rl] } 1 
) l YiAss s i homogeneous 


vitreous 


5. W noon s not dealing with cry stal structures 
. ( ! tlogists are. Even the scratch method. when 
it vstals, is by no means perfect, as Grailich 
\y 
NSTRUMENTS 


e 2%08—V\ | 


ind Pekarek’* have pointed out. The hardness of ar 


land spar crystal depends on the face and the dir 
in which the scratching point is drawn. This goes 
to the old story of brittleness and plasticity. Sera 
cross-wise to slip planes should be more brittle. I 
hardness the surface 
These state that the 


as used by the earlier paleontologists and 


shows how. the varies over 


calespar authors 
“hard,” 


er ilogists, 


ery stal. 


was decidedly unscientific, and refer to 


eral investigations in corroboration of this idea 
Auerbach’s work pointed the way to improvement 
the seratch method. This consisted in providing dey 


could be 


a sliding weight or by a 


whereby hand pressure replaced by unl 


pressure either by spring 


new improvements provided for means whereby the s 


stance could be moved at a uniform rate under the fi 
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Fig. 43. In this arrangement of diamond point the specim 
remains stationary and the diamond point moves over the su! 


face. A load on /’ moves the diamond point along. 


scratch stvlus or else the stvlus moved uniformly O' 


the fixed surface. Microscope s were added so that widt 


depth and general character of the seratch could 


studied The 


sclerometers developed along these 


minutely and measured. 


various types 


lines are legior 


Reaumer, 1733, and Pansner, 1813, are among the ear 


est to use a scratch method. Pansner used a series 


diamond and steel points with which to scratch his mat 
rials. Frankenheim used metal needles and judged re! 
tive degrees of hardness by the pressure and pull nec 


sary to produce a scratch 


ranz ” starts off his investigation by defining har 
ness: “It appears to me,” he says, “that the hardness 


minerals consists in the resistance to separation of 


particles composing the body tlardness is that for 


to be found in minerals which prevents the penetration 


of a body into a crystal.” Franz had two different a1 


rangements for a relative movement between the di 
mond point and the surface to be scratched: (1) T! 


diamond point and its carriage was moved while t 


specimen was held in a 


for this 


mechanis 
3. Masses we 


fixed position. The 


movement is shown in Fig. 





ime! 


Sur 








to the scale pan kh’ until the diamond moved with 


notion across the crystal. (2) ‘The ervystal was 


beneath the diamond point while the latter was 
stationary. The load on the diamond point could be 
1 by changing the masses applied to the scale pan 
tt shows this arrangement. ‘The screw f actuated 


wvement of the table which carried thre ervstal. 


Fig. 44. Franz’s instrument for measuring hardness by the 
cratch method. By means of the screw f the specimen moves 
ider the stationary diamond point /. 











MOHS’ SCALE 


Fig. 45. Mohs’ crystals as measured by Franz’s scratch-hard- 
ness tester. 
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Fig. 46. Lines of equal hardness on the face of a cyanite 
rystal, 


With these two outfits. Franz proceeded to measure 


the hardness of the minerals composing Mohs’ seale. All 
tf the minerals prece ding quartz were scratched with 
} +} 


he steel point and for the others a diamond point was 


ised. Franz’ note on the diamond is just one line 


den Diamant konnte ich nicht ritzen.’ I could not 


scratch the diamond). He obtained a series hard 
numbers for eig of the ervstals used in Mohs’ s 
The S¢ Were il] obtained ty\ means of i diamond 2) 
S¢ ratcher. Plo ny s eine \l IS n I rs th 
results a rough ¢ ike t t shown Fig. 45. As ha 
been bro ah nut Vv otl n stiga a lirection in 
which the d " ma 1) t ves Ww S] } g 





Fig. 47. Hardness testing by the scratch method. 
devised by A. Martens. 


holding the 
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rig. 48. A scratcl 
hardne SS teste with 
centering head for 


specimen 








Installing Liquid Level Indicators 


How Operating Conditions May Modify Pipe Work Connections 


By P. B. SHANNON 





Development Engineer, The 


the 


and 


every industry level of liquids in 


inks has to be measured controlled whether 


iffects important processes or whether it pertains 














! V to fire- protection equipment, Liquid level instru 
nt i\ rely indicate, or they may automatically 
ntro pumps ory ilves. Phey may hye ot the Bourdon 

vpe and dial form, or of the liquid-column manometer 

Vp Details given be 
ww refer to the wick 

1 well 1 
ng ft } tvp — 

I'} DASH principl ol 

the manometer when 

st | is i tank gage ’ + 
that t pressure 

» the head of 

q iid in the tank is : 

transferred to the WELL TYPE 

quid in the manome MANOMETER™ 

well and is” bal Fig. 1 
ed by the column 


rnometric 




















quid 

In some CASES TEOIS idvis 

ble to have the manometer VALVE 
nounted a some distance f PUMP. 
tro the tank and to run a 

rhe from the manometer = 
well, through the top of the ° 

ink, into the bottom of the H 
tank \ir is then forced in | 
this line from the manome © 

Oo the bottom ot the , Fig. 3 

tank and as soon as the air 
pressure equals the liquid 

id in the tank, the air will bubble out. Air pres 
sure being the same in all parts of this line, it also 
its upon the manometri liquid, causing if to rise 
n the manometer tube until balance is established. If 
both the liquid in the tank and the liquid in the ma 


nometer are of the same specific gravity, their levels will 
be equal. If the specific gravities of the liquids differ, as 
s usually the case, the relative heights will be inverse ly 
is their specific gravities. Thus a mercury-filled ma 
nometer n isuring water tank level will show A rise of 
only about 1 13.6 of the water height. The manometer 
seal S ft cours calibrated accordingly. If the di 


ions of the tank are known it can be 


calibrated 
to read in gallons or other convenient units. 
the length 


rinine of manometer required, the 


l'o ae i¢ 
{ 


following simple formula is used 


h His as 


length of the 
I] fluid de pth im the 


S specifi gravity of the 


manometer in inches: 
tank in inches: 


fluid in the tank with 


respect to water: 


S specific gravity of the meter fluid. 





Meriam Co., Cleveland, Ohio 


The accompanying illustrations show diagrammati 
the installations of manometers on open and closed ta 
They cover practically all types of installations, 


Fig. 1 shows the installation of the manometer o 
open tank where the fluid is directly on top of the fl 
thre Since the top of the 


and the top of the manometer are both open to atn 


in the well of Inanometer, 


pheric pressure, there is no n 


of any connection to the top 





the tank. On this installation, 
j distance HZ and h vary invers: 
is the specific gravities of 
H fluid in the tank and 
— i fluid in the manometer. | 
2 shows the same. instal] 
h 


| 
t 


tion except that the tank 





closed and 











pre Sssure Wa 

WELL TYPE exist on top of the fluid 
iinet the tank. In this cas 

Fig. 2 equalizing line is necessa 

so that there will be t 

same pressure on top of th 

fluid in the tank ar 


fluid in the n 


tank. 











thre 

nometer, there by Cal 

ing the latter to r 

> and fall in exact pn 
VALVE J portion to the rise and 

= PUMP. h fall of the fluid in tl 
5 Fig. 38 shows tl 
located { 


manometer 














o inv distance from tl 

H | tank: the line runs from to 

° to bottom of the tank and 

if Fig. 4 over to the well of the ma 

nometer. As the fluid. ris: 

in the tank, it would als 

CHECK tend to rise in the sul 

ASPIRATOR VALVE merged portion of the lin 
BULB . ‘ 

compressing the air an 

“y causing the fluid in the ma 

wt - nometer to rise. To obtair 

<0.%5 t correct readings, it is neces 

sary to introduce air unt 

the air bubbles out of th 

line at the bottom of tl 











tank. This may be done by 
a hand pump shown 
When the air bubbles out at 
equals the liquid 


as 


the { 
point where 
the fluid 


nanometer 


bottom of ink, its 


thre 


acting on 


thre 

head 
sure, 
it to 
lished. 


pressure 
above it bubbles out. This pre 
in the manometer well, caus« 
tube 
In this installation the manometer may be eithe 
thre 
] 


shows thie 


rise in the until balance is estab 


above or below tank and any practicable distanc 


from it. Fig. 4 same installation except that 
the tank is under pressure and in this case an equalizing 
must be thie to the 
| 


nometer tube as in Fig. 2. 


line run from tank top of the ma 











Fig. 3 and Fig. 4 installations require the use of 
ve, a check valve and a pump. To get away from 
complication the Meriam Company introduces the 
nto the line leading to the bottom of the tank 
igh the liquid in the well of the manometer, as 
yn in Fig. 5, by the use of an aspirator bulb: Air 
st forced through the liquid in the manometer well, 
upon releasing the bulb the fluid rises in this line 
ling to the aspirator 
ly and effectively CHECK 
VALVE 









vents anv loss of air ASPIRATOR 
2 : ’ ; BULB 
ssure by this liquid 
The liquid will rise 
this line the same 
rit as shown in the 
s tube of the ma- Line 
eter; and the = scale 
ilibrated to take care 





the drop in the well 
the fluid rises in both 
these tubes. 

Fig. 6 shows a by-pass 
un just below the as 


rator bulb to the top 
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some distance below the bottom of the tank and th 


connection is made from the bottom of the tank to th 


] 


this case it Is necessary to 


well of the manometer. In 
correct for the additional head JD by raising the zero 


point of the seale a distance on the manometer; other 


wise the installation is the same as shown in Fig. 1 


On some installations of tanks under pressure, it Is 
desirable to mount the manometer at the bottom of the 


tank and to have the same fluid as that in the tank on 


top of the gage fluid in the glass tube of the manometer 


( 
sag 


Fig. 12 shows such an installation wherein a seal pot is 


used at the top of the tank and connection made from 
this seal pot to the top of the manometer tube. This sea 
pot is then filled with the same fluid as in the tank and 
condensation of the fluid in the tank tends to keep. the 
seal pot filled at all times. It will be noticed on this 


installation that the well of the manometer has been 


placed at the top and not at the bottom as shown in pre 


vious installations so that the zero on the seale is at the 
bottom. As the tank fills up and the level in the tank 
approaches the level of the seal pot, th fluid in 


manometer tube rises toward the full mark on 


scale . 


W he rever thre pressure 


yn top of the fluid in the 


tank amounts » 5 lbs. or 
10 lbs.. it 1S recom 
mended that a sight-fteed 


bubbler as shown in Fig 



























the manometer tube. 

e purpose ot this by = 

iss is to prevent the fluid o 

ing blown out of the ° 

ige by introducing air H 
too suddenly into the well ° 
of the manometer (before ss 

t is equalized in the line : a 
iding to the bottom of : ‘6 
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the tank). With this 

qualizing line, the liquid 

s depressed in the glass tube of the ma 
nometer when tlie bulb is squeezed sud 
denly, and cannot be blown out. 

Fig. 7 shows an aspirator bulb ma 
nometer on a tank under pressure, This is 
for use on storage tanks such as used for 
gasoline or naphtha where the vapor pres 


sure is only a few ounces. In operating ! 
the gage it is necessary to squeeze the 
bulb, open the valve and force air through ' 6 











= a j 
i 
‘ ee oa f 
the liquid in the manometer well. Then the ' 
nies 
valve is closed and more air is introduced — 
into the pump, and the operation repeated Fig. 9 


intil the liquid stops rising in the mano 
meter tube. Fig. 8 shows the same type of installation ex 
cept that moisture traps are provided just ahead of the 
manometer. This is used where the liquid in the tank may 
be quite volatile and may condense at atmospheric tem 
peratures. These moisture traps are for the purpose of 
keeping the condensed fluids out of the gage itself. 
Practically all tanks collect sediment and dirt in the 


bottom, making it advisable not to measure the first 2 


of fluid. The line leading to the bottom of the tank ends 
in a tank bell which has openings, the top of which 
come 2” from the bottom of the bell. The air bubbles 
out through these openings and consequently the first 2’ 
in the tank are not measured by the gage but the scale 
reading starts at 2” and reads up. Figs. 9 and 10 show 
such tank bells. The latter has a float check valve which, 
if the air pressure shouid fall in the line, causing the 
liquid to tend to rise in the tube, would be lifted off its 
seat and close off the line. This may be desirable on 
some installations. 

Fig. 11 shows an installation where the manometer is 
























































MOISTURE h 
Lem TRAPS lo bye ised W he re this 
sight feed bubble ris used, 
= It is necessary to run an 
Q iir line, having ipproxl 
mately 15 Ibs. pressure, 
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running a line trom the manometer well throug 


. 
" INCE 


mercury in one leg of the me reury seal, the gage ¢ 
calibrated in terms of height FZ of the fluid in th: 
Fig. 15 shows the installation of the sight-feed 


























—. . } (| = - bler where it is desired to bubble air continuous]; 
————— | the line leading to the bottom of the tank. In the 
the tank is under pressure, it is necessary to hay 
equalizing line from the top of the manometer t 
top ot the tank. 

Fig. 16 shows an installation on a tank under 
sure where a sight-feed bubbler is used and one | 
| IN. geass cur the manometer is inclined at an angle to give a lor 

scale reading for the displacement height of 
manometric fluid. 
Fig. 13 
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EARLY SCRATCH HARDNESS METHODS 


Continued from page POY 


easily perceptible scratch. In both cases the surfac 





the material to be scratched is moved along under t 


For Controlling and haaond: point. Fig. 48 shows the iat rument w ith 
Indicating Recording T ' centering head for the test piece. Fig. 49 shows ano 
- empera ure form propose d by Hirschwald. There is considera 






SELF fon similarity among these various instruments. 
OPERATED To | is 
TYPE / iil ta 
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To simplify the installation of automatic temperature controls 
take advantage of the convenience and economy obtained with 
Powers Thermometer Regulators. They make it easy to quickly ad- 
just the regulator to accurately maintain any desired temperature. 


o@- PHONE OR WRITE FOR BULLETINS -& 


2734 Greenview Avenue, CHICAGO @ 231 East 46th Street, NEW YORK 
1808 W. Eighth Street, LOS ANGELES @ 106 Lombard Street, TORONTO 


OFFICES IN 45 CITIES—-SEE YOUR PHONE DIRECTORY 


c () W F - C See Announcement on 
Page A2 





Fig. 49. Hardness testing by the scratch method. Instrumen 
devised by J. Hirschwald. 
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High-Voltage Oscillographs 


By RALPH R. BATCHER 


Radio engineer; cathode-ray and electronic application specialist, Hollis, L. I., N. Y. 


cold-cathode high-voltage cathode ray oscil 


iph provides the only means available for the com 


analysis of short transient potentials and other 


s of high-speed phenomena, where the whole in 
il of time involved is of the order of a few micro 


nds. The demands of accuracy in such research have 
cted attention toward reliability rather than sim 
itv. Their relative complexity has prevented their 
in the usual laboratory and so only the general de 


tubes and their uses will be given here. 


s about the 
withstanding their importance in these special fields. 
ese will be followed by some of the important refer 
s from the hundreds that have appeared in recent 
ifs. 

While many styles of construction have been disclosed 
general they all follow the main features first used 
Dufour, who pioneered in the development of tubes 


field. 


anode 


id processes for this These oscillographs ar 


iracterized by high voltages, usually of the 


rder of some 50 kilovolts, and provision for the in 


films within the 


ision of photo-sensitive plates or 


tube, ¢ xposed to the cathode ravs by direct impact. 
in order to insert or withdraw these films it is neces 
sary to develop a new technique in tube construction and 
» provide permanently-connected vacuum pumps_ for 
evacuating after each loading. In many of these de 
signs a plurality of records are possible by reason of thi 
ise of a evlinder or a multi-sided drum to which the film 
is attached, which is rotated by mechanisms operated 
hrough airlocks or by magnetic means, so as to bring 
into position a new, unexposed surface when needed 
The usual tests to which this oscillograph is applied 
transmission line characteristics, trans 


breake Se 


losses, ete. In 


ire related to 


rmer design, circuit choke coils. lightning 


irresters, corona this tic ld. transients ol 


he order of a microsecond duration are usual, while in 


xtreme cases, the SUCCE sstul recording’ photographically 


transients of one milli-microsecond have been re 
ported. Transverse movements of the spot represen 
speeds up to 300 miles per sec. on the film. 


It is evident that at such speeds photographic records 
nly are possible, due to the limitations of ocular vision 
Lhe factor which determines the upper limit of record 
ng speed is not the photographic sensitivity of the tilms 


btainable, but the finite length of transit time taken by 


he electrons in traversing the deflection field. Even at 


the enormous speeds assumed by the electrons (see Fig 
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during the deflection interval 


Following the 


work ot Dufour. mu 


resulted from a great deal of experimental evidence pul 


ide 


investigators. Thess 
Knoll. be 


ompanies 


lished by many 


Rogowski, Gabor. George, 
SUC hi ( 


search laboratories ot 


tric, Westinghouse ind others 
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ind 
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is General 


DETAILS 
The outer envelopes of some tubes are composed 
combination of metal and @lass sections, while oth 
] ; ; 
all metal except for the insulating bushings. Tl 


+} 


] 
ingly small transit time taken by 


control 


Ing the sereen or the photo sensitive surtace 
the focusing problem, so that in many cases m 
focusing electrodes are needed—although in 
signs a coaxial magnetic field is used to 
focus, connected to an adjustable source of 


rent. 


The tubes, however, are generally 


“beam trap” which permits the prefocusing and adju 
ment of the ray without premature exposure the til 


The tube, 
over extended periods, 


waiting 
such as in the study of lig 
mission lines). Were the r 
of) the edge of the 
reflected 


Even when the ray 


pe ar 
iv t 
screen during SU¢ 


strav and electrons would 
hits the sid 


a great manv electrons may be reflect 


tions are provided, therefore toward elimin 
ettects 

In the tubes developed by Dutou sd 
overcome by applying the anode voltage s 
with the arrival of the transient wave to 
This is still the method used in ul 
of this type of os illograph whet | v 
power supply for the t ibe is conne { 
brated spl re gap, which is set ) 
greater than the breakdown gap req 
age. An auxiliary or trigge) le is 
gap. Which is suitably cont d 
under test. so as to initiate tl kdown 
of the surge. During Lise ve il 6 
full voltage is delivered t 
tha he cathode ¢ SSIO1 s 1 
the surge potentials ar mn { 1 

n through a time delav cit \ 
ength ol the cabl inde S 

In some designs the ray is d | “ 
or cup alongside of the fi 1 ly 
sible deflection tray 9 wi] re T 
during the waiting interva 

n G 

' 
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: 
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soon 
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prov ihe d 
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ye 
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insient 
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Int 
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tiie’ ¢ le ectrons in 


re 


SOL 


dire ct 


Norinder, 


simplifies 


, 
AUNT 


de 


with 


on 
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t } 
Lit 


in many tests Is left in an operating condit 
for thr 
ohtning s 
o be lirected toward a) 








NORINDER S&S ARRANGEMENT 


In another arrangement, the development of Norinder, 

2 sma irget (f) is mounted directly in the path of the 
fter it leaves the anode orifice see Fig. 1A Two 
leflection plates (a) and (6) are mounted between th 


ind this target. which. when supplied with a suit 


dec. potential, will deflect the ray so that it misses 
target entirely. Thereupon it enters the field of 
ither of two additional pairs of plates, which are cross 
onnected with the first pair of plates (plates ¢ and 
ire connected to b, and plates d and f are connected to 
so that no matter what the extent or direction of the 
rriginal deflection it is completely neutralized while the 
ray Craverses thre second pair. Thereupon it enters the 
deflection fields, from the normal deflection plate sys 
tem, in the original axial direction. Whenever the po 


tential is removed from the combination of deflection 


LD 
_ 


A —cathode 63 
pa armen 
i" <—anode IF == 
= he. is 5j . 
al Ib | / a 
-—, }+—© beam ‘onal 5 portion of the tube holds two auxiliary deflection plat 
t and an auxiliary anode diaphragm with a central orifi 


A potential applied to these plates will cause the ray 


| ! ; 
1 Ke " r 
yc f miss the opening in this diaphragm entirely and t! i 
@ \ I prevent its fogging the film. ‘he removal of this biasin 1 
iid 

! : 
' 

pos <— 

















potential will permit the rays to proceed in the norn 





manner, 


Uy rUBE CONSTRUCTION 
ol es 

. While the other parts of the high voltage cathode.1 
9 def lection | | tubes are equivalent in principle and function to t! t} 












































Plates - a parts of the tvpes of tubes described in previous articl : 
—_ certain differences are noteworthy: pa 
oul — When anode voltages in excess of. sav, 50 kv. a ~ 
used, the dithculty of providing a heated cathode whi U 

t 





will withstand the intense bombardment of the ioniz 
tion, is great. Coiled filaments of uncoated tungster 


Film— 


























Fig. 1 


plates comprising the beam trap, the ray again strikes 
the target and is absorbed. In the Westinghouse design 
of this tubs see Figs. 2 and 3) the same results art 
produced with a somewhat different version of the ar 
rangement shown in Fig. LA, to be described later. 

In another system a beam trap of a somewhat differ 
ent design is mounted between the anode and the deflec 


; 


mm osystem, as shown in Fig. 1B. Here the beam trap 























is used in X-ray tubes, can be used, but the fila 
transformer must be insulated for this potential 
ence. Usually, therefore, unheated cathodes are em 
d, which will operate satisfactorily, or even better 
me regards, since a smaller active area can be pro 
1. to decrease the size of the spot. While the life of 
cathode is not so important in a tube arranged to 
requently disassembled as it is in the sealed-oft 
| 


if Lt 


cable. 
© unheated cathode is usually made of aluminum, 
h has been found to be one of the most ethcient of 


tv, changes in the emission efliciency should not 


easily worked materials. It must be frequently pol 
d to remove the pitted surface; and also, after each 
hours’ run, to remove irregularities due to the vap 
sation from the gas ionization. 
[In some cases the dithculties found in keeping a heated 
hode active have been Overcome, it is claimed, so that 
d-eathode emitters in high-voltage (> 50 kv.) tubes 
by no means universal. 
Since the tube must be frequently re-exhausted ther: 
usually no attempt to include special gases, other 
in natural air, although some exhaustion processes 
ive mercury vapor. Other gases, especially hydrogen, 
vy be used to improve the focus, 
he pumping means associated with each installation 
io not permit high evacuation, but a certain gas pressure 
necessary with cold-cathode operation; a pressure of 
order of 10 or 20 microns is commonly used, but the 
ctual value can be altered to control the emission cur 
rent to the value found desirable for the particular di 
on. Small changes in the operating pressure will pro 


S 


duce large changes in the operating characteristics, 
especially the anode currents. 
REQUIRED EMULSIONS 

High-voltage rays will record on practically every 
type of photo-sensitive emulsion, but when extremely 
rapid transverse deflections are to be recorded, the uss 
of special plates (such as halftone plates or the special 
Schumannized type) is advised. The depth of penetra 
tion of the rays into the emulsion, for extremely rapid 
transverse movements, is proportional to the square of 
the electron velocity. This accounts for the extremely 
high anode potentials necessary with this type of tube, 
since an anode voltage of 60 kilovolts is but five times as 


effective as an anode voltage of 2400 volts. 


A RS 








Fig. 5 


MEDIUM-VOLTAGE SEALED-OFF TUBES 


While the internal application of the recording films 
into the direct path of the rays is the usual prac 
there are numerous instances. of satistactor\ designs 
using Huorescent SCTECCHS In a & iled ott tube. \W hile lor 
strictly equivalent results the latter method requires 
several times as much beam ene rev, recent lnprovements 
have extended the actinic ranges of both the tilms and 


+ 


O pe rmit the use of the sealed-oft type ol 


the screen 
tubes in many tests. 
Several new oscillograph designs have been disclosed 


., Which illustrate the possi 


by the General Electric ( 
bilities with sealed-off tubes, arranged to use anode 
potentials of the order of 15 kilovolts. An automat 


cathode-ray oscillograph (‘Type HC-15 irranged = to 
record surges arriving at an unknown time, is shown in 
Fig. 4. Three high-vacuum cathode-ray tubes having 


Huorescent screens of the persistence type are utilized 
] + 


The method used is as follows: A time base oscillator, 
having the usual linear characteristics and a frequency 
range sufficient to cover the test range found in practice, 
is applied to one or more of the tubes in the oscillograph 


The normal potential or current waves found in- the 
system are thus continuously depicted on thi 
Most of the high-tension transmission line studies are 
multi-phase and any phenomena occurring on one wi 
are intimately linked to associated effects in the other 


phases. For this reason a complete analysis of the effects 


is possibl. only with i three phase oscillogy iph The 


individual tubes in this model are therefore connected t 
the common time base and to the respective phases of 
the system. 

By means of the mirror system (shown in Fig. 4 


three fluorescent screens can_ be photographed wit] 
single Camera, the lens shutter of which, normally « 
Is trigge red open to record im ibnormal 
This shutter is operated by a Thyratron-controlled r 
ictuated by the disturbance. ‘The particular 
material on the screen retains 
insure that it is recorded after the operating in 

In another design, developed particularly for 
pose of recording recovery voltages on power syste 
connection with expulsion-gap tests, the G-E thre 


oscillograph Fig. 5). high-vacuum 15-kilo\ 











ising i Common ex 


v [hie oscillograph Is portable ind 1 
L110 volt a S pply fotating-drum tv pr 
ders are provided tor each oscillograph 
lotion picture tilm. As manv as 7) 

Loo ny phase tests, may bye made with 

i. The films are transferred to a magazine 
i \ Le Vt oped is ike nor illowed 

it | three drums are driven coaxially 
couplings at oa suitable speed for re 
phenomenon being studied up to a maximun 
t 100 tt. se yr 30 microseconds per milli 
speed. one evele of a 30.000-evele oscilla 
ipproximately one millimeter. If the 

re nethod of recording is used, with the 
hen OO eXposures may be made with 

der without reloading. The cathode beam 


itically initiated by the transient to be 


control circuits. This is accom 
thvratron tube 


grid ot thre 


circuit, which 
tube. The 


is little as 12 volts and is 


icts 
( ithode ray 


trippr d by 


initiat 


various durations to 


List dd. Full sc ile 


r exposures ol corre 


the film 


speed 


1500 volts 


de fe ection 1s 
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Fig. 6 
Lal 
2 
; ‘alan eet 
nother new general-purpose oscillograph 


} 


: , , 
singie tube. arranged for either visual or 


ording. A high speed rotating film drum 


ind speed-indicating equipment is ay iil 


moving film type of recording is required 


lATICS provide tor automat 


Citi co-ordi 


nT ixis adjustments ind time 


ixis and 


, "oo 
ude calibrations. 
Pit 


RECORDING USING TILE LENARD 


WINDOW 


ral method USCS the 


| en ird ray W indow. 


: 
he ravs pass to an external photographic 


windows in these 


many of 


exhaustion at 1 


necessary. so that this method has not 


ittention that has been accorded other types Ort! 
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jections are the limited are window, 


rapid dispe rsion of the rav after it reaches. the 


iccount of the fragile nature of the window, the 


plate cannot be placed directly 


dispersion is inevitabl 


iwainst it so 


APPLICATIONS 


lt happens that the 


} 


tion tor this 


transients associated with high-voltage 


surges, although occupying a short interval 
deflection sensitivity resulting from the use 
inode pote ntials is not a disadvantag 
potentials are ot 
flection otten 


keep the deflection within the 


sufficient amplitude that 
control circuits are necessary 


limits of 
film surface 





tubes 


Treque nt intervals 


most important type ot appli 
tvpe of oscillograph is the measurement 
eircults, 
of time, hav 
relatively large potential amplitudes. Therefore the low 


ve. In fact the 
elaborate 
in order 


the recording 














irch in most of these fie Ids can be accelerated by 
se of staged tests, where the impulse or transient 
studied is simulated by special generators as often 
sired. This permits the recording means and th 
wave to be started at the exact instant required 
ccesstul recording. Pre sent knowledg ot impulses 
» switching, lightning surges, etc., has indicated that 
effects can be simulated by pulses generated by 
il means so that their waveform can be carefully 
led. For example these impulses can be produced 
irging a number of capacitors in parallel, and dis 


g them in series across spark gaps. An infinite 


lI 


tv of wave shapes can be produced by varying the 


witance value. the voltage level, and the discharge 
stance and the manner by which it is coupled to the 
smission line or other apparatus under test. Three 
resentative wave shapes have been standardized by 


\. I. E. E. in which both the 
time required for the wave to build up to its peak, 


wave front interval 


isured in microseconds) and the decay period (meas 


| from the crest to half amplitude) are defined. These 


dards are illustrated in Fig. 7, showing waves in 


ich these intervals are: 1 ws. plus 5 ws.. 1 us. plus 10 


and 1.5 ws. plus 40 js. respectively. These time 


rvals are marked on the oscillograms. They are pro 
ed by the apparatus shown in Fig. 8, which is part 
he Westinghouse commercial oscillograph. 
8) each of the basic condensers 
} 


Yenerator has a 


In this system (Fi 


rating of 100 kv and a 


t surge 


0.25 mtd. Inasmuch as the ope rational 


i+ 


icitance of 
edure in making these tests is in general similar t 
it used with other types of apparatus, it will be de 
ibed briefly. First. the 


ch irae d to the 


+} » 
thie sure ren 


condensers in 


itor art required potential, controlled 


issoclates 


the setting of the master spark gap 7. 


th, +] 


this item. The other gaps break down immediate ly 


1 the condensers all discharge in series, initiating a 


surge which is applied to a load resist 


+ 


ance ind to othe? 


pparatus under test. At the same time a pulst ibout 
OOO lt ] j } +} ti} tery thr y} 
y VoOLts Is IpPplLTeE¢ O tile WNInNnk svVvstetn hrougi i 


breaking down the gap = Lhe 


ipling condenser 1, 


nization of this gap discharges the two condensers 3 


series, Which have been charged by an independent 
source. The potential appearing across the resistors 
irts to charge timing circuit 6, causing a voltage t 


up on condenser 6 and on the deflection plates 18 
nside the cathode 


lred voits are applied to the beam trap deflection plates 


y + 


i\ tube. At the same time a few hun 


iuse the electron rav to avoid striking the target. as 
orore deseribed. 
he potential of the surge generator can | ipplied 
the oscillograph through a resistor type poten 
id ) \ short ] ng hy ot delay cab IS ALSO 1ded 
vent any deflection due to deflection pl 5 o 
ntil the bean rap has tunctioned. The necessary delay 


s a traction of a microsecond. This takes a picture 


normal surge waveform. 


y 


specimen upon which there may be already 


irrent potentials. In order that the surge be applied at 
' 4] on iis ce ca 
known point on the power line cycle. the disc ge is 


nitiated by an auxiliary pocential Irom 4 synchronizing 


ranstormer delivering a potential whose peak occurs at 


he predetermined point by proper phasing control. In 


his case the surge resulting from the combined condi 
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tions is applied to deflection plates 8, through electro 


static potential divider 17, to preserve the actual wave 
( ithode ray tube 


shown correspond to the details of the tube 


form conditions. The elements of the 
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Th SCLEROSCOPE has done it for 
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R tao once thre Col is yala Wea: 
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for specification : ; 4 1) Measure voltage drop acro 
purposes. Sim A world-famous aircraft manufac- ind amperes through it. Input = O 
ple, sturdy turer inquires concerning “an instru- If the current supply is not. stea 
Comparatively ment which will enable us to meas- “jerky,” this method will not wark 
pene ure the heat losses through the walls current and voltage cannot be ni 


of fuselages of transport planes. The a 


Illustrated 
bulletins 
free 


° b) Measur tl temperatur 

entire apparatus should ot course be leasure the te ee 
. ° . ence between opposite sides of thre 

as light as possible, convenient to 

move about and suitable for use in ness, conductivity constant, and ar 


flight.” rate of 


sheet af its surfaces. Then knowing 





. To salen) 
conduction is) caleulatec 


The Shore Instrument temperature difference is measure 
& Mfg. ik. Inc. >) PRIZI SO! { PION batters oft thermocouples irranys 


















By JOHN I] SLACK pairs over the surtaces of the she 
9025 Van Wyck Avenu Jamaica, N.Y . cae 7 — > i = ig 
) ) GREENSBORO, NORTH CAROLINA connected in peur illel to oa vals mon 
his device illustrated below will meas For best results the device should 
re the rate of heat flow or conduction be used with mereuryv in e@lass ther 
i ] = - ] 
S f T t hrough a given area of wall provided ters on opposite sides of the sheet 
| th lo | » almos "OUIS t ' | a 
ur ace empera ures es a remaa Umost con eka bulbs touching it and the rest projec 
Pee periods of » " ites t a time rat 
Fiat ‘ ‘“ ” erlod f 1-2 minute : l out where the pair can be read. O 
Stationary The Alnor is the period required to balance the in ] . 
or : ; the approximate difference is kno 
ty ) t 
Moving Combination Pyrocon SUPUTNEn ’ type oft the rmocouple s and vu ilvanonn 
urved Lhe principle igs Phe heat flowing eg , 
Surfaces Ideal f 1] ) Ids . . 4 oO be used can be determined Ther 
deal for rolls, molds, through a solid body is equal to the heat " j ; ri ' 
. whole sheet should be rigged wit] 


] ! 
plates, platens and fowing throug!) : ' 
1. > at . & , . ‘ <— nrouga ag plane ol th body mocouples ind oaly mMometer ind te 50 
plastic materia emper perpendicular to the flow ) 
in the laboratory with = standard 





atures | box of the str ent is } “ed 
Write for bulletin hi I lhe in run °% l pln ed per iture differences to calibrate the 
iwainst the wall. The heating coil is trument for actual use 
. . . . s ‘ if i s 
illinois Testing Laboratories, Inc heated by controlled current until the ; 
142 W. Austin Ave Chicago, Illinois chamber on the right (fuselage ) side of It would ippear easier to equip — 
, , | » wit ‘ONS ODN , ratte 
the metal plate is t the same temp ra plane ith constant powe! 


rather than prepare the instrumer 





ure is the outside air. When this is so 
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DISTANT READING the wall covered by the chamber will b “ second method = oe 

t same temperature as the wall outside ven if it is to be used with the 
RESISTANCE TYPE the box his condition is indicated by a method the metal plate cannot be 
THERMOMETERS the rmocouple having one couple ivainst pensed with Without it radiant 
i sector of the wall covered hy the box 
Single and Mu Point ind another against a nearby section of >) 
nd 1 outsicl When the gvalvanomete v 


eads zero the 


me temperature P F ] 


junetions are it the a ae ba | 
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AIR VELOCITY METER " aia fi 
Alnor” se 
l’elomete) )' 
pu ing the variable resist trom the coils would warm the fuse 
Instantaneous ce in e circuit ith heating coil and without registering all the heat as 
Direct wer supply, the temperature of the creased air temperature at the surt 
g ’ : Bl , 
Reading chamber next to wall can be varied emype rature of the cabin and the ¢ 
Ng liming When the heat inflow is balanced side air as well as the air speed sho 
No Calculations inst the heat outflow the rate of flow be noted with each set of readings othe 
W rite can be measured, Note that the box is wise the conductivity constant of the 
for Literature _ I Scan \n taal » J t car sscane onl anieth he Gehewined Tin cabinet of 
ILLINOIS TESTING LABORATORIES, Inc . Ins ee ee leat can eseape ont cant be determined ve Ca eT 
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TEMPERATURES =, 280,001!) Use the BUSCH 
MINNEAPOLIS, MINN ...Use the 
? The principle involved is that of heat 
° conduction through i solid Daody For COMPARISON MICROSCOPE 
: slight temperature differences betwee — 
opposite faces of i ‘conductor of uni . : \ y 
I site Ces t a nduc or - : a EE 
form cross-sectional are ind thickness WAS 
D;: 3 
A H/hr sq. ft K (7 I's I) 
where pa H Is In 3 Ll , 2 I deg 
Px ind D is in inches 
Now referring to the ccompanving 
diagram: 
f is the conductor for which A 
: known and along which we are going 
Portable Pyrometer or Millivolt- determine thre temperature rT dient : 
ter of the direct deflection, high 7 “ 
sistance type will solve your tem- SD tRESIPeReNs ise appear side by sic j 
iture problems simply, accurately 
economically. Single or double Res WITH ONE GLANCE 
. . o " Zz > ‘ 
é instruments for temperatures j With one glance you can compare. the 
Z00° F. up to 3000° F. are 4 magnified images of the work and of the 
iilable for either base metal or f desired standard finish. No more euess 
( e metal thermocouples. ing on grinding speeds, type of wheel, 
U lapping, polishing, etc. Use the Buscl 
nS re : - i } £, f ishing, et € Ne us¢ 
Write Dept. I > ° 72 : 7 Comparison Microscope and know ex 
. re ; a es ; actly what finish you are vetting. and 
CHARLES ENGELHARD, Inc. rT establish standard method for the jol 
A } 
90 Chestnut St. Newark, N. J. x Write for details 
site cmon Scop GEORGE SCHERR CO. 
cers, mbustion Ind tors ' 
e > e 120 Lafayette Street, New York, N. Y. 














pO YOU NEED 


GREATER ACCURACY 








JOHANSSON GAGING SYSTEM, SET No. 4, $220 


INDIVIDUAL BLOCKS, $4 AND UP 


This set of 28 blocks will make gages in consecutive steps of 
-00005 inch from .060 inch minimum, also gages in steps of .0001 
inch from .040 inch minimum, to more than .375 inch. 

Instrument makers find this set especially helpful in obtaining 
greater precision on small dimensions. Many users are purchas- 
ing this set for supplementary use with Johansson Gage Sets 
Nos. 1 and 2. Others buy individual blocks from this set for their 
particular needs. 





FORD MOTOR COMPANY 
Johansson Division, Dept. D 
Dearborn, Michigan 


Please send new Johansson Catalog No. 12 


| 
| 
| 
| 
| 
| 
J Oo H A N 4 & Oo N | showing all gage blocks, accessories and prices. 
GAGE BLOCKS AND ACCESSORIES 3 a 
Manufactured and Serviced in the United States by l 
| 
1 


FORD MOTOR COMPANY 


Johansson Division Dearborn, Michigan 


Name 
Address s 


a State _ 




















DU MONT 


Announces the new 


ALL-PURPOSE 


Five Inch 


OSCILLOGRAPH 





TYPE 168 


RUGGED 
PORTABLE 
EFFICIENT 
ACCURATE 


PLUS 
These Important Features 


x A five inch new type 54-XH Du Mont 
Cathode Ray Tube—fine uniform focus. 


* Vertical plates direct, one stage or two 


stage amplifier, wide range. 


* 


Horizontal plates direct, one stage ampli 
fier, or linear sweep. 

* High input impedance to amplifiers. 
linear 


x Amplified and calibrated 


15 to 30,000. 


x Sweep return trace eliminator 


sweep 


* Sweep expanding amplifier 


* Complete freedom from interaction be- 


tween controls. 
x All controls on front panel with gradu- 
ated dials. 


calibrated cel 


° 
Qa 
“ 
Oo 
Qa 

> 
~— 
° 


* Removable 
tub > 


ul 


* 400 volt power supply for amplifiers and 
sweep 

x Separate 1100 volt rectifi for Cathode 
Ray Tube 

* Internal or external positive synchroniza 
tion. 


provided for direct connection 


plates for D. C 


* Term nais 
to deflection 


signals. 
For ( omple te Information Write 


Allen B. Du Mont Laboratories, Inc. 


Upper Montclair, New Jersey 
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Bis Kapok insulation 
ittached to 1 at 
nearly at the tem 


between core 
which is 
I's H ill be very 


perature of the air in the plane; 





(’ is an insulating bushing between F 
ind the rest of plane lining; 

FE is of the same material and outer 
finish as the rest of the material lining 

t lame 

(fF is an insulating bushing serving to 


enter I In 


! its opening 
\ thermocouple can be mounted on the 


shell 77 having two similar wires con 
ected at 7 ind T's using the block f 
is the other branch of the couple; i. 
if block 1 is of Advance metal, then the 
thermocouple wires should be of copper 

In practice we determine 7, rs 
from the galvanometer deflection. Know 
ing Wy and PP this enables us to compute 


the heat loss per hour per square Toot 
from the inside of the plane through f 
ind F to the outer air Now if F is of 


the same outer finish as the rest of the 


inner wall, it is reasonable to suppose 


that just as much energy will be radi 
ited from F per unit area as by any 
other part of the inner wall 

The sensitivity of the device can be 


varied by merely varying the area of F 


ind the cross-sectional and length 
of 4. The instrument 
determine the rate of heat loss at 


providing 


rea 
can be used to 
various 
parts of the plane by merely 
properly sized holes at the points where 
to take The holes 


with covers 


it is desired readings 


could bye covered swinging 


when not in use 
The 
instrument 


that 


sole disadvantage of this type of 
would lie 
heat from the observer’s hands might 
oO high value of 7, 
Another factor which might be a decid 


in the possibility 


rive an apparently 


Ing point Inia rejection of a device of 
length of 


would 


this type is the time during 
which the 
left in 


equillibrium reading 


instrument have to be 


position in order to attain in 


SS PRIZI 
By WILLIAM 


SOLUTION 
R. RYAN 


NORTH BERGEN, N. J 
\ light sheet metal box should be con 
structed as shown in Fig. 2, and should 
be 12” square inside, about deep, ind 
with walls about 3 thick he spac 


walls of the box should. be 


rood 


between the 


packed with some insulating ma 


terial such as mineral wool, magnesia, or 

should be made to 

glass ther 

that fas 
} 


covered W ith 


kapok, and provision 


heating coil ind 
The face of the 


fusel ive can bye 


mount the 


mometers box 


tens to the 


soft ys can be provided 


rubber ind lu 





— ——_—___. 





tryy Wrenner}, 
wen , 









so that it n 
inside ¢ 
is follows 


the outside of the box 
snugly to the 
Lhe operation is 
temperature inside the 
ihout 30° or 40 
perature, 








drawn up 
| 


fuselage 








box is 






inside 
or whatever value is used \ 
the box is calibrated. When 
have become stabilized the input te 


ibove the 










condit 










box is calculated from the ammeter 
.oltmeter readings and is converted 
BTU/hr. The heat from the box 


the inside of the fuselage will be kr 








loss 








from a previous calibration and by 






tracting this from the total input the 
wall 





through the fuselage will 
BTU/hr. The 
temperature should then be obtained \ 
thermometer and the heat 
BTU /hr/°F. difference. \ 
square inside the heat 
expressed as BTU/ht 
ft./°F. difference, which will be the ov: 
ill heat transfer coefficient for that 
tion of fuselage wall. The heat loss fro 


1OSS 





obtained in outside 






i M ing 





calculated as 





the box is 12 
will then be 








the box may be determined as show! 
Fig. 2. Another box, similar to the fir 
box but without heating coils and. the 





mometers can be constructed and the 





boxes fastened together. The temperati 





is raised to 30° or 40° above ro 
after 
become ste idly the input is measured 
converted to BTU/hr. This heat 
vided by 2 will be the that is 
be subtracted from the total input 


inside 






temperature ind conditions |} 







LOSS 






value 





testing a section of fuselage wal 





should be noted that whatever temper 





ture increment above room temperat 






when the box is calibrated sho 
testing. The airpl 
cruising at a const 


Is used 





used in 






should also be 






measurements so t 
will ren 
this 


ith good results in measur 


taking 
film 
method 


speed when 
the outside 






coefticient 





constant. A similar to 


been used \ 






heat losses through furnace walls 












Problem No. 10 


FORMALDEHYDE GAS DETECTOR 

Large chemical laboratories are interested in “the continuous tes‘ 
ing of atmospheric air to discover the presence of toxic or harmfu 
ful amounts of formaldehyde gas. The device should an alarm when 
ever the determined limit is exceeded. It would also be desirable t: 
record continuously the amount of formaldehyde present.” 
Five dollars will be paid for every solution (or critical discussion clearly point 
ing the way to a solution) which is accepted for publication. Address Instru 
mentation Forum, 1121 Wolfendale St., Pittsburgh, Pa. Type double-space, o! 


one side of paper. Draw diagram in black ink on separate sheet. Mail befor: 
September 15. Solutions and discussion accepted will appear in October 193 


issue. 
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